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3. References.
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g. Department of Defense Instruction (DODI) 6055.1
h. DODI 6055.3
i. Army Regulation (AR) 40-5
j- AR 385-10
k. AR 385-11
4. General.

a. The provisions of this manual implement and supplement the
safety and health standards and requirements contained in 29
CFR 1910, 29 CFR 1926, 29 CFR 1960, 30 CFR 56, EO 12196,
DODI 6055.1, DODI 6055.3, AR 40-5, AR 385-10, AR 385-11,
AR 385-40, and FAR Clause 52.236-13. Where more stringent
safety and occupational health standards are set forth in these
requirements and regulations, the more stringent standards
shall apply.

b. Mission applicability introduced in paragraph 2 above shall
include the following:

(1) Construction contract work under the provisions of FAR
Clause 52.236-13. Contractors shall comply with the latest
version of EM 385-1-1 (including interim changes) that is in
effect on the date of solicitation. Prior to making an offer,
bidders should check the HQUSACE Safety and Occupational
Health web site (see paragraph c) for the latest changes.
No separate payment will be made for compliance with this
paragraph or for compliance with other safety and health
requirements of this contract. Note: Existing contracts will
continue to apply the provisions of the previous edition(s) of
this manual until contract completion.

(2) Service, supply, and research and development
contracting actions. Compliance with this manual shall be a
contract requirement for such activities when technical
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representatives (proponent in coordination with safety and
health professionals) advise that special precautions are
appropriate.

(3) For contracting actions for hazardous, toxic, and
radioactive waste site investigation, design, or remediation
activities, compliance with this manual shall be a contract
requirement.

c. Copies of this manual are available electronically on the
USACE Safety and Occupational Health Office web site:
http://www.hqg.usace.army.mil/soh/hqusace_soh.htm and in
Corps of Engineers Electronic Bid Sets. Hard copies and
CD ROM versions of the manual are available from the local
contracting officials.

(1) Changes. All interim changes (changes made between
publication of new editions) to this manual will be posted on
the Safety and Occupational Health Office web site. The
date a change is posted will become the official effective
date of the change.

(2) Interpretations. Within the Corps of Engineers,
interpretations to the requirements contained within this
manual shall be executed in accordance with the process
contained in Appendix M. Interpretations will apply only to
the specific situation in question and may not be used as a
precedent to determine the meaning of a requirement as it
may apply to another circumstance.

(3) Variances. Within the Corps of Engineers, variances to
provisions of this manual require the approval of the Chief of
Safety and Occupational Health, HQUSACE. Variances
shall provide an equal or greater level of protection, shall be
substantiated with a hazard analysis of the activity, and shall
be documented and forwarded through channels to Chief of
Safety and Occupational Health, HQUSACE. The process
for requesting variances is contained in Appendix N.
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(4) Exceptions. Some of the technical requirements of this
manual may not always be applicable to overseas activities
due to conflicting circumstances, practices, and laws or
regulations of the locality or the unavailability of equipment.
In such instances, means other than the ones specified in
this manual may be used to achieve the required protection.
When this occurs, a hazard analysis must be made to
document that the required protection will be achieved by the
alternate means.

d. Unless otherwise indicated, when publications are
referenced in this manual, the most recent edition is to be used.

€. Underlining indicates new or changed text.

a. Supplementation of this manual is not authorized except as
published by the Safety and Occupational Health Office,
HQUSACE. Local USACE organizations may develop Standard
Operating Procedures (SOPs) to implement the provisions
contained within this manual, but may not implement new
requirements without the specific approval of HQUSACE.
Locally developed Safety and Health Requirements will not be
included in contract requirements without the approval of
HQUSACE. Unified Facilities Guide Specification (UFGS)—
01525 will be used in all USACE and NAVFAC contract work
under the provisions of FAR Clause 52.236-13.

FOR THE COMMANDER:

MICHAEL J. WALSH
Cglbnel, Corps of Engineers
ief of Staff
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SECTION 1

PROGRAM MANAGEMENT
01.A GENERAL

01.A.01 No person shall be required or instructed to work in
surroundings or under conditions that are unsafe or dangerous to
his or her health.

01.A.02 The employer shall be responsible for initiating and
maintaining a safety and health program that complies with the
US Army Corps of Engineers (USACE) safety and health
requirements.

01.A.03 Each employee is responsible for complying with
applicable safety and occupational health requirements, wearing
prescribed safety and health equipment, reporting unsafe
conditions/activities, preventing avoidable accidents, and working in
a safe manner.

01.A.04 Safety and health programs, documents, signs, and tags
shall be communicated to employees in a language that they
understand.

01.A.05 Worksites with non-English speaking workers shall have a
person(s), fluent in the lanquage(s) spoken and English, on site
when work is being performed, to translate as needed.

01.A.06. The Contractor shall erect and maintain a safety and
health bulletin board in an area commonly accessed by workers.
The bulletin board shall be maintained current, in clear view of on
site workers; and protected against the elements and unauthorized
removal. It shall contain at least the following safety and health
information:
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a. Map denoting the route to the nearest emergency care

b. Emergency phone numbers.

c. Copy of the most up-to-date accident prevention plan (APP)
shall be mounted on or adjacent to the bulletin board or state
the location, which will be accessible on the site by all workers.

d. Copy of current activity hazard analysis/analyses (AHA)
shall be mounted on or adjacent to the bulletin board or state
the location, which will be accessible on the site by all workers.

e. Occupational Safety and Health Administration (OSHA)
Form 300A shall be posted in accordance with OSHA
requirements and mounted on or adjacent to the bulletin board
or state the location, which will be accessible on the site by all
workers.

f. Copy of Safety and Occupational Health deficiency tracking
log shall be mounted on or adjacent to the bulletin board or
state the location where it will be accessible by all workers upon
request. (See contentin 01.A.12.d.)

g. Safety and Health promotional posters.

h. Date of last lost workday injury.

i. OSHA Safety and Health Poster.

01.A.07 USACE Project Managers (PMs) shall ensure that a safety
and occupational health plan is developed, in accordance with the
Safety and Occupational Health Reference Document contained in
the USACE Business Manual, and incorporated into each Project
Management Plan (PMP)/Program Management Plan (PrgMP).

01.A.08 USACE Project Delivery Teams (PDTs) will develop the
safety and occupational health plan to be incorporated in the PMP
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and are responsible for assuring that safety and occupational
health requirements are properly addressed and executed
throughout the life cycle of each project.

01.A.09 For USACE activities where USACE employees are
engaged in other than routine office/administrative functions, a
project specific safety and health plan (SSHP) shall be developed,
implemented, and updated as necessary. > See Section 28,

a. Such activities include operations and maintenance;
recreational resource management; in-house conducted
environmental restoration (investigation, design, and
remediation); surveying, inspection, and testing; construction
management; warehousing; transportation; research and
development; and other activities when the Government
Designated Authority (GDA) and the command safety and
occupational health office agree on the benefit of such a
program in accident prevention.

b. The project safety and health plan shall address applicable
items listed in Appendix A in addition to the USACE Command's
safety and occupational health program requirements.

01.A.10 A position hazard analysis (PHA) shall be prepared,
updated as necessary, and documented by the supervisor of each
USACE position as warranted by the hazards associated with the
position's tasks. A generic PHA may be used for groups of
employees performing repetitive office/administrative tasks where
the primary hazards are ergonomic, lighting, light lifting and
carrying, and indoor air quality. > See Fiqure 1-1 for an outline of
a PHA.

a. The GDA, using the advice of the safety and occupational
health office, shall determine the need for analysis for each
position within his or her area of responsibility.

b. In developing the analysis for a particular position,
supervisors should draw upon the knowledge and experience of
employees in that position and the safety and occupational
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health office.

c. Supervisors will review the contents of PHAs with employees
upon initial assignment to a position, and at least annually or
whenever there is a significant change in hazards.

01.A.11 Before initiation of work at the job site, an APP with
appropriate appendices (e.qg., SSHP for hazardous waste site
cleanup operations, Lead Compliance Plan when working with lead,
Asbestos Hazard Abatement Plan when working with asbestos) --
written in English by the Prime Contractor for the specific work and
hazards of the contract and implementing in detail the pertinent
requirements of this manual -- will be reviewed and found
acceptable by the GDA. APPs shall be developed and submitted
by the Contractor in the formats provided in Appendix A of this
manual. The Contractor shall address each of the elements/sub-
elements in the outline contained in Appendix A in the order that
they are provided in the manual. If by the nature of the work an
item is not applicable, the Contractor will so state and provide a
justification for why that element/sub-element is not applicable.

> See Appendix A.

a. The plan will be developed by qualified personnel and will be
signed in accordance with Appendix A.1. The Contractor shall
be responsible for documenting the qualified person’s
credentials.

b. On contract operations, the Contractor's plan will be job-
specific and will include work to be performed by subcontractors
and measures to be taken by the Contractor to control hazards
associated with materials, services, or equipment provided by
suppliers.
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POSITION HAZARD ANALYSIS

POSITION HAZARD ANALYSIS (PHA) FOR USACE EMPLOYEE

NAME: (Print - Last, First, MI):

JOB SERIES:

JOB TITLE:

JOB NUMBER (SF-52):

Prepared by: (Print Name — L ast, First, MI):

Analyzed by (SSHO):

Date(mo) _ _ (day) _ _(year) _ __ _

COMMAND NAME & ORGANIZATION CODE:

PRIMARY DUTY LOCATION:

Clearances Required

EM OPS Team _First Aid/CPR Respirator CDL Crane Operator

Diver HTRW _ Other

D D D SAFE?Y AND/ODR D D D
POSITION TASKS OCCUPATIONAL HEALTH RECOMMENDED
HAZARDS CONTROLS

L L L

2 2 2

3. 3. 3

4. 4. 4.

5. 5. 5

6. 6. 6

7 7 A

*Note: Examples of potential hazards are as follows:

Safety: Physical Agent: Chemical: Exposure Biological: Exposure to
trenching Exposure to to solvents, cadmium,  bloodborne pathogens,
electrical, slips,  heat/cold, noise, paints, welding poison ivy, insects, fungi, etc.
trips, fall stress, vibration, fumes, pesticides,

hazards, etc. radiation, etc. etc.




EM 385-1-1
3 Nov 03

FIGURE 1-1 (CONTINUED)

POSITION HAZARD ANALYSIS

EQUIPMENT TO BE

INSPECTION REQUIREMENTS

USED

TRAINING
REQUIREMENTS

List equipment to be

List inspection requirements for

List safety/health

used for each task

each work task

training requirements

SR N S A -l R R

|©

10.

SR N S L -l o R

|©

10.

SR N S A -l R

|©

10.

This analysis serves as the hazard assessment required by Sections 01, 05, and 06 of EM

385-1-1, U.S. Army Corps of Engineers Safety and Health Requirements Manual. The

employee covered by this analysis has been instructed in the tasks to be performed, the

hazards to be encountered, the potential adverse effects of exposure to such hazards and

the controls to be used. He/she has received adequate training specifically related to safe

work practices, administrative and engineering controls and personal protective equipment

(PPE) to be used in order to assure assigned work tasks are conducted in a safe and

healthful manner. He/she has demonstrated an understanding of the safety and health

equipment and PPE to be used to include its limitations, useful self-life, how to properly

don, doff, adjust, and wear required PPE and how to properly care for, inspect, maintain,

store, and dispose. Attached is documentation of the training received, dates of such

training, and the subject matter taught.

Supervisor Signature

Employee Signature

Date
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01.A.12 Inspections.

a. The APP or the USACE Project Safety and Health Plan shall
provide for frequent safety inspections, conducted by competent
persons, of the work sites, material, and equipment to ensure
compliance with the plan and this manual.

b. In addition to the requirements of subparagraph a.,
Contractor quality control (QC) personnel - as part of their QC
responsibilities - shall conduct and document daily safety and
occupational health inspections in their daily QC logs.

c. ldentified safety and health issues and deficiencies, and the
actions, timetable, and responsibility for correcting the
deficiencies, shall be recorded in inspection reports. Follow-up
inspections to ensure correction of any identified deficiencies
shall be conducted and documented in a like manner.

d. The Contractor shall establish a safety and occupational
health deficiency tracking system that lists and monitors the
status of safety and health deficiencies in chronological order.
The list will be posted on the project safety bulletin board, will be
updated daily, and will provide the following information:

(1) Date deficiency identified.

(2) Description of deficiency

(3) Name of person responsible for correcting deficiency.

(4) Projected resolution date

(5) Date actually resolved.
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e. The Contractor will immediately notify the GDA of any OSHA
or other regulatory agency inspection and provide him/her an
opportunity to accompany the Contractor on the inspection.
(The inspection will not be delayed due to non-availability of the
GDA.) The Contractor shall provide the GDA a copy of any
citations or reports issued by the inspector and any corrective
action responses to the citation(s) or report(s).

01.A.13 Before beginning each work activity involving a type of
work presenting hazards not experienced in previous project
operations or where a new work crew or sub-contractor is to
perform the work, the Contractor(s) performing that work activity
shall prepare an AHA. > See Figure 1-2 for an outline of an AHA.

FIGURE 1-2

ACTIVITY HAZARD ANALYSIS

ACTIVITY HAZARD ANALYSIS

ACTIVITY ANALYZED BY/DATE

PRINCIPAL STEPS POTENTIAL SAFETY/HEALTH | RECOMMENDED
HAZARDS CONTROLS

Identify the principal Analyze each principal step for | Develop specific controls for

steps involved and the | potential hazards potential hazard

sequence of work

activities

EQUIPMENT TO BE INSPECTION TRAINING REQUIREMENTS

USED REQUIREMENTS

List equipment to be List inspection List training requirements,

used in the work requirements for the work [ including hazard communication

activity activity

a. AHAs will define the activities being performed and identify
the sequences of work, the specific hazards anticipated, site
conditions, equipment, materials, and the control measures to
be implemented to eliminate or reduce each hazard to an
acceptable level of risk.
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b. Work will not begin until the AHA for the work activity has
been accepted by the GDA and discussed with all engaged in
the activity, including the Contractor, subcontractor(s), and
Government on-site representatives at preparatory and initial
control phase meetings.

c. The names of the competent/qualified person(s) required for
a particular activity (i.e., excavations, scaffolding, fall
protections, other activities as specified by OSHA and this
manual) will be identified and included in the AHA. Proof of
their competency/ qualification must be submitted to the GDA
for acceptance prior to the start of that work activity.

d. The AHA will be reviewed and modified as necessary to
address changing site conditions, operations, or change of
competent/qualified person(s).

(1) If more than one competent/qualified person will be used
on the AHA activity, a list of names shall be submitted as an
attachment to the AHA. Those listed shall be competent/
qualified for the type of work involved in the AHA and familiar
with current site safety issues.

(2) If a new competent/qualified person (not on the original
list) is added, the list shall be updated (an administrative
action not requiring an updated AHA). The new person shall
acknowledge in writing that he/she has reviewed the AHA
and is familiar with current site safety issues.

01.A.14 An AHA shall be prepared and documented for each
USACE activity as warranted by the hazards associated with the
activity. Generally, an AHA shall be prepared for all field
operations.

a. The GDA, using the advice of the safety and occupational
health office, shall determine the need for an AHA for each
activity within their area of responsibility.
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b. In developing the AHA for a particular activity, USACE
supervisors should draw upon the knowledge and experience of
employees in that activity and the safety and occupational
health office.

c. The Government will use this process to assess and manage
the risk associated with the project.

01.A.15 To assure compliance with this manual, the Contractor
may be required to prepare for review specific safety and
occupational health submittal items. These submittal items may be
specifically required by this manual or may be identified in the
contract or by the Contracting Officer's Representative (COR).

All safety and occupational health submittal items shall be written in
English and provided by the Contractor to the GDA.

01.A.16. The COR or his/her designated representative may
immediately stop work when an employee is deemed to be in
imminent danger of serious injury or loss of life. > See Federal
Acquisition Regulation (FAR) Clause 52.236-13(d).

01.A.17 The Contractor shall employ a competent person at each
project to function as the Site Safety and Health Officer (SSHO).
The SSHO will manage the Contractor's APP. (This may bea
collateral duty responsibility unless specified differently in the
contract.) > See Appendix A, paragraphs 4and 7. The
person(s), as a minimum, must have completed the 10-hour OSHA
Construction safety class or an equivalent course applicable to the
work to be performed and given by qualified instructors. Such
training shall have been within the last three (3) years. An SSHO
shall be on-duty at all times when work is being performed and
shall be responsible for enforcing and implementing the
Contractor’'s Safety and Health Program in accordance with the
accepted APP.

01.A.18. The Prime Contractor is responsible for assuring
subcontractor compliance with the safety and occupational health
requirements contained in this manual.

10
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01.B INDOCTRINATION AND TRAINING

01.B.01 A qualified person(s) shall conduct all training required by
this manual.

01.B.02 Employees shall be provided safety and health
indoctrination prior to the start of work and continuing safety and
health training to enable them to perform their work in a safe
manner. Employee indoctrinations will be documented in writing by
date, name, and content.

01.B.03 Indoctrination and training shall be based on the safety
and health program of the Contractor or Government agency, as
applicable, and shall include but not be limited to:

a. Requirements and responsibilities for accident prevention
and maintaining safe and healthful work environments;

b. General safety and health policies and procedures and
pertinent provisions of this manual;

c. Employee and supervisor responsibilities for reporting all
accidents;

d. Provisions for medical facilities and emergency response
and procedures for obtaining medical treatment or emergency
assistance;

e. Procedures for reporting and correcting unsafe conditions or
practices;

f. Job hazards and the means to control/eliminate those
hazards, including applicable position and/or activity hazard
analyses; and

g. Specific training as required by this manual.

11
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01.B.04 All visitors to USACE Government or Contractor controlled
sites hosting hazardous conditions will be briefed by a qualified
person on the hazards to be expected on the site and the safety
and health controls required (i.e., hard hat, foot protection, etc.).
The persortin-charge of the site will assure that all visitors entering
the site are properly protected and are wearing or provided with the
appropriate personal protective equipment (PPE). Site personnel
should maintain a stock of common PPE (i.e., hard hats, eye
protection, ear plugs, reflective vests, etc.) for use by visitors. The
site manager will provide an escort for all visitors while on site.

A visitor sigr-in log will be maintained on site.

01.B.05 Safety meetings shall be conducted to review past
activities, plan for new or changed operations, review pertinent
aspects of appropriate AHA (by trade), establish safe working
procedures for anticipated hazards, and provide pertinent safety
and health training and motivation.

a. Meetings shall be conducted at least once a month for all
supervisors on the project location and at least once a week by
supervisors or foremen for all workers.

b. Meetings shall be documented, including the date,
attendance, subjects discussed, and names of individual(s) who
conducted the meeting. Documentation shall be maintained
and copies furnished to the GDA on request.

c. The GDA will be informed of all scheduled meetings in
advance and be invited to attend.

01.B.06 A hazard communication program shall be implemented in
accordance with 29 Code of Federal Regulations (CFR) 1910.1200
or 1926.59.

a. The written hazard communication program shall address, as
a minimum, the following: training (to include potential safety
and health effects from exposure), labeling, current inventory of
hazardous chemicals on site, and the location and use of
Material Safety Data Sheets (MSDSSs).

12
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b. When hazardous substances are brought onto the job site,
all employees potentially exposed to the substance will be
advised of information in the MSDS for the substance.

c. A copy of the MSDS for each hazardous substance at the
project will be maintained in an inventory, will be provided to the
GDA, and will be made available to all potentially exposed
employees. For emergency response purposes, each entry in
the inventory shall include the approximate quantities (e.g.,
liters, kilograms, gallons, pounds) that will be on site at any
given time. In addition, a site map will be attached to the
inventory showing where inventoried hazardous substances are
stored. The inventory and the site map will be updated as
frequently as necessary to ensure accuracy. > The inventory
and site map shall be integrated into requirements of this
Section and 06.B.01.

01.B.07 Emergency situations.

a. The employer shall provide training in handling emergency
situations that may arise in the activities or use of equipment on
the project.

b. All persons who may have occasion to use emergency and
rescue or lifesaving equipment shall be familiarized with the
location of the equipment, trained in the proper use of the
equipment and its capabilities and limitations, and medically
qualified for its use.

01.C PHYSICAL QUALIFICATIONS OF EMPLOYEES

01.C.01 All persons shall be physically, medically, and emotionally
qualified for performing the duties to which they are assigned.
Some factors to be considered in making work assignments are
strength, endurance, agility, coordination, and visual and hearing
acuity.

13
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01.C.02 At no time while on duty may employees use or be under
the influence of alcohol, narcotics, intoxicants, or similar mind -
altering substances. Employees found under the influence of or
consuming such substances will be immediately removed from the
job site. Contractors shall enforce the drug-free workplace
requirements specified in Appendix A as part of their APP.

> See Appendix A.

01.C.03 Operators of any equipment or vehicle shall be able to
read and understand the signs, signals, and operating instructions
in use.

01.C.04 Operators shall not be permitted to operate beyond the
following limits: > See Section 19 for Marine activities.

a. Operators of equipment, such as hoisting equipment_and
draglines, mobile construction equipment, electrical power
systems, hydropower plants, industrial manufacturing systems,
hydraulically operated equipment, powered vessels, and boats,
shall not be permitted to exceed 12 hours of duty time in any
24-hour period, including time worked at another occupation.
A minimum of 8 consecutive hours will be provided for rest in
each 24-hour period.

b. Operators of motor vehicles, while on duty, shall not operate
vehicles for a continuous period of more than 10 hours in any
24-hour period; nor shall any employees, while on duty, operate
motor vehicles after being in a duty status for more than 12
hours during any 24-hour period. A minimum of 8 consecutive
hours will be provided for rest in each 24-hour period.

01.C.05 Compressed-air workers.
a. No person shall be permitted to enter a compressed-air

environment until examined by a licensed physician and found
to be physically qualified to engage in such work.

14
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b. Any person working in a compressed-air environment who is
absent from work for 10 or more days, or is absent due to
sickness or injury, shall not resume work until reexamined by a
licensed physician, and found to be physically qualified to work
in a compressed-air environment.

c. After a person has been continuously employed in
compressed air for a period designated by a physician, but not
to exceed 1 year, that person shall be reexamined by a
physician to determine if he/she is still physically qualified to
engage in compressed-air work.

d. All other requirements for compressed-air work will be as
specified in the contract technical provisions.

01.D ACCIDENT REPORTING AND RECORDKEEPING

01.D.01 All accidents that occur incidentally to an operation,
project, or facility for which this manual is applicable will be
investigated, reported, and analyzed as prescribed by the GDA.

a. Employees are responsible for reporting all injuries or
occupationally related illnesses as soon as possible to their
employer or immediate supervisor.

b. Employers and immediate supervisors are responsible for
reporting all injuries to the GDA within 24 hours.

c. No supervisor shall decline to accept a report of injury from a
subordinate.

15
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01.D.02 An accident that appears to have any of the
consequences listed below shall be immediately reported to the
GDA. These accidents will be investigated in depth to identify all
causes and to recommend hazard control measures. The GDA
shall immediately notify the Safety and Occupational Health Office
of all serious accidents and follow-up with official accidents reports
as prescribed by regulation. > Contractors are responsible for
notifying OSHA when one or more of their employees are
seriously injured.

a. Fatal injury,

b. Permanent totally disabling injury,

c. Permanent partial disabling injury,

d. Three or more persons admitted to a hospital, or

e. Property damage in an amount specified by USACE current
accident reporting regulations.

01.D.03 Except for rescue and emergency measures, the accident
scene shall not be disturbed until it has been released by the
investigating official._The Contractor is responsible for obtaining
appropriate medical and emergency assistance and for notifying
fire, law enforcement, and requlatory agencies. The Contractor
must assist and cooperate fully with the GDA conducting the
Government investigation(s) of the accident.

01.D.04 Daily records of all first-aid treatments not otherwise
reportable shall be maintained on prescribed forms and furnished to
the GDA upon request.

01.D.05 In addition to any other applicable requirements of this
section on contract operations, the Prime Contractor shall:

a. Maintain records of all exposure and accident experience

incidental to the work (this includes exposure and accident
experience of the Prime Contractor and subcontractors and, as

16
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a minimum, these records shall include exposure work hours
and a log of occupational injuries and illnesses - OSHA Form
300 or equivalent as prescribed by 29 CFR 1904; provide a
current copy of OSHA Form 300 or equivalent to the GDA upon

request;

b. Maintain health hazard assessment documentation and
employee exposure monitoring to chemical, biological, and
physical agents as required by Section 06. Provide this
information to employees who are characterized by these
assessments and exposure monitoring in accordance with
OSHA requirements. Immediately notify the GDA of any
exposure in excess of the limits specified in Section 06 and the
hazard control measures that has been taken to reduce or
eliminate such exposures.

c. Submit project work hours to the COR monthly on the form
provided by the COR. Work hours include all hours on the
project where an employeeis in an on-duty pay status.

01.E EMERGENCY PLANNING

01.E.01 Emergency plans to ensure employee safety in case of fire
or other emergency shall be prepared, in writing, and reviewed with
all affected employees. Emergency plans shall be tested to ensure

their effectiveness._>See 28.A.03 for emergency planning
procedures for storing and handling hazardous substances.

a. Plans shall include escape procedures and routes, critical
plant operations, employee accounting following an emergency
evacuation, rescue and medical duties, means of reporting
emergencies, and persons to be contacted for information or
clarification.

b. On-site emergency planning shall be integrated with off-site
emergency support. (Documentation of specific on-site
emergency services shall be made. This can include written
agreements, memorandum for record, telephone conversation

17
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logs, etc. The emergency services provider should be offered
an on-site orientation of the project and associated hazards.)

01.E.02 Planning for any operation shall include the total system
response capabilities to minimize the consequences of accidents or
natural disaster and shall consider communications, rescue, first
aid, medical, emergency response, emergency equipment, and
training requirements.

01.E.03 The number of persons permitted in any location shall be
limited to rescue and escape capability.

01.E.04 Emergency alert systems shall be developed, tested, and
used to alert all persons likely to be affected by existing or imminent
disaster conditions and to alert and summon emergency
responders.

01.E.05 Emergency telephone numbers and reporting instructions
for ambulance, physician, hospital, fire, and police shall be
conspicuously posted at the work site.

01.E.06 Employees working alone in a remote location or away
from other workers shall be provided an effective means of
emergency communications._This means of communication could
include a cellular phone, two-way radios, hard-line telephones or
other acceptable means. The selected communication must be
readily available (easily within the immediate reach) of the
employee and must be tested prior to the start of work to verify that
it effectively operates in the area/environment. An employee
check-in/check-out communication procedure shall be developed to
assure employee safety.

01.F EMERGENCY RECOVERY OPERATIONS.

01.F.01 In addition to the other pertinent parts of this manual, Civil
Emergency Recovery Operations shall be conducted in accordance
with Appendix B for both USACE and Contractor activities.

18
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SECTION 2
SANITATION

02.A_ GENERAL REQUIREMENTS

02.A.01 Employers shall establish and maintain basic sanitation
provisions for all employees in all places of employment as
specified in the following paragraphs.

02.B DRINKING WATER

02.B.01 An adequate supply of drinking water shall be provided in
all places of employment. Cool water shall be provided during hot
weather.

a. Drinking water shall be provided at continental United States
(CONUS) fixed facilities according to the requirements of the
Safe Drinking Water Act, as amended, and all applicable
Federal, State, and local requlations. Refer to the most current
version of 40 CFR 141 and 40 CFR 143, for updates to the
national drinking water requlations. Refer to individual State
and local requlations, as applicable, for updates in those
regulations. CONUS facilities classified as suppliers of water--

(1) Must comply with substantive and procedural
requirements pursuant to 40 CFR 141;

(2) Must meet any State and local requlations that are more
stringent than the Federal regulations; and

(3) Shall ensure that the sanitary control and surveillance of
water supplies and that the chlorination and fluoridation are

conducted according with applicable guidelines.
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b. Drinking water at military outside continental United States
(OCONUS) fixed facilities shall be provided in compliance with
country-specific Final Governing Standards (FGS) or, in the
absence of FGS, the National Primary Drinking Water
Regulations (NPDWR) as outlined in the Overseas
Environmental Baseline Guidance Document (OEBGD)
(Department of Defense Instruction (DODI) 4715.5-G).

In addition, the sanitary control and surveillance of water
supplies and the chlorination and fluoridation shall be conducted
according to applicable Department of Defense (DOD)
Component guidelines, or if more stringent, the host nation
requirements.

c. Drinking water for field activities shall be provided according
to the procedures defined in Army Requlation (AR) 700-136;
Field Manual (FM) 10-52; FM 21-10/Marine Corps Reference
Publication (MCRP) 4-11.1D; and Technical Bulletin, Medical
(TB MED) 577.

d. Drinking water on all Army floating vessels is provided
according to 40 CFR 141 and chapter 6 of Navy Medical

(NAVMED) P-5010-010-LP-207-1300.

02.B.02 Only approved potable water systems shall be used for
the distribution of drinking water.

02.B.03 Drinking water shall be dispensed by means that prevent
contamination between the consumer and the source.

02.B.04 Portable drinking water dispensers shall be designed,
constructed, and serviced to ensure sanitary conditions; shall be
capable of being closed; and shall have a tap. Containers shall be
clearly marked as “ DRINKING WATER” and shall not be used for
other purposes. Water shall not be dipped from containers.

02.B.05 Fountain dispensers shall have a guarded orifice.
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02.B.06 Use of a common cup (a cup shared by more than one
worker) is prohibited without the cup being sanitized between uses.
Employees shall use cups when drinking from portable water
coolers/containers. Unused disposable cups shall be kept in
sanitary containers and a waste receptacle shall be provided for
used cups.

02.B.07 Nonpotable water.

a. Outlets dispensing nonpotable water will be conspicuously
posted "CAUTION - WATER UNSAFE FOR DRINKING,
WASHING, OR COOKING." (Outlets dispensing honpotable
water at Corps Dumping Stations within campgrounds may,
in lieu of this requirement, be posted in accordance with
USACE’s Engineering Pamphlet (EP) 310-1-6A and EP 310-

1-6B.)

b. Cross-connection - open or potential - between a system
furnishing potable water and a system furnishing nonpotable
water is prohibited.

02.C TOILETS

02.C.01 When sanitary sewers are not available, one of the
following facilities, unless prohibited by local codes, shall be
provided: chemical toilets, recirculating toilets, combustion toilets,
or other toilet systems as approved by State/local governments.

02.C.02 Each toilet facility shall be equipped with a toilet seat and
toilet seat cover. Each toilet facility - except those specifically
designed and designated for females - shall be equipped with a
metal, plastic, or porcelain urinal trough._All shall be provided with
an adequate supply of toilet paper and a holder for each seat.

02.C.03 Toilet facilities shall be so constructed that the occupants
shall be protected against weather and falling objects; all cracks
shall be sealed and the door shall be tight-fitting, self-closing, and
capable of being latched.
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02.C.04 Adequate ventilation shall be provided and all windows
and vents screened; seat boxes shall be vented to the outside
(minimum vent size 4 inches (in) (10.1 centimeters (cm)) inside
diameter) with vent intake located 1 in (2.5 cm) below the seat.

02.C.05 Toilet facilities shall be constructed so that the interior is
lighted.

02.C.06 Toilets at construction job sites. (The requirements of this
paragraph shall not apply to mobile crews having transportation
readily available to nearby toilet facilities.)

a. Toilets shall be provided according to Table 2-1. Where toilet
rooms may be occupied by no more than one person at a time,
can be locked from the inside, and contain at least one toilet
seat, separate toilet rooms for each sex need not be provided.

b. Under temporary field conditions, provisions shall be made to
assure that at least one toilet facility is available.

TABLE 2-1

MINIMUM TOILET FACILITIES
(CONSTRUCTION SITES)

Number of Minimum Facilities (per sex)

Emgloxees

20 or less One
21 to0 199 One toilet seat and one urinal for every 40 workers
200 or more | One toilet seat and one urinal for every 50 workers

02.C.07 Toilets at places of employment other than construction
job sites.

a. Water closets, which are separate for each sex, shall be

provided according to Table 2-2. Where toilet rooms may be
occupied by no more than one person at a time, can be locked
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from the inside, and contain at least one toilet seat, separate
toilet rooms for each sex need not be provided.

TABLE 2-2

MINIMUM TOILET FACILITIES
(OTHER THAN CONSTRUCTION SITES)

Number of Employees Minimum Facilities (per sex)

1to15 one
16 to 35 two
36 to 55 three
56 to 80 four

81to 110 five

111to 150 SiX

Over 150 one for each additional 40 persons

b. Each water closet shall occupy a separate compartment with
a door that can lock from the inside and walls or partitions,
between fixtures, of sufficient height to assure privacy.

02.C.08 Provisions for routinely servicing and cleaning all toilets
and disposing of the sewage shall be established before placing
toilet facilities into operation. The method of sewage disposal and
location selected shall be in accordance with Federal, State, and

local health regulations.

02.D WASHING FACILITIES

02.D.01 Washing facilities shall be provided at toilet facilities and
as needed to maintain healthful and sanitary conditions. Washing
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facilities for persons engaged in the application of paints, coatings,
herbicides, insecticides, or other operations where contaminants
may be harmful shall be at or near the work site and shall be
adequate for removal of the harmful substance.

02.D.02 Each washing facility shall be maintained in a sanitary
condition and provided with water (either hot and cold running
water or tepid running water), soap, and individual means of drying.
However, where it is not practical to provide running water, hand
sanitizers may be used as a substitute.

02.D.03 Whenever employees are required by a particular
standard to shower, showers shall be provided in accordance with
the following:

a. One shower shall be provided for every ten employees (or
fraction thereof) of each sex who are required to shower during
the same shift;

b. Body soap or other appropriate cleansing agent convenient
to the shower shall be provided;

c. Showers shall have hot and cold running water feeding a
common discharge line; and

d. Employees using showers shall be provided with individual
clean towels.

02.D.04 Whenever employees are required by a particular
standard to wear protective clothing, change rooms with storage
facilities for street clothes and separate storage facilities for
protective clothing shall be provided.

02.D.05 Whenever working clothes are provided by an employer
and become wet or are washed between shifts, provision shall be
made to ensure such clothing is dry before reuse.

02.E FOOD SERVICE
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02.E.01 All cafeterias, restaurants, mess facilities, and related
facilities on areas, projects, or installations shall be established,
operated, and maintained in compliance with the health and
sanitation recommendations of the United States Public Health
Service and applicable State and local regulations.

02.E.02 All food service operations shall be carried out in a sound
manner. Food shall be free from spoilage and kept uncontaminated
throughout the storage, preparation, and serving process.

02.E.03 No food or beverage shall be consumed or stored in a
toilet room or in any area exposed to a toxic material.

02.E.04 An adequate number of waste receptacles shall be
provided in the food service area. Receptacles shall be
constructed of corrosion resistant or disposable material, provided
with solid tight-fitting covers (covers may be omitted where sanitary
conditions can be maintained without the use of a cover), emptied
at least daily, and maintained in a sanitary condition.

02.F WASTE DISPOSAL

02.F.01 Receptacles used for putrescible or liquid waste material
shall be so constructed to prevent leakage and to allow thorough
cleaning and sanitary maintenance. These receptacles shall be
equipped with a solid tight-fitting cover, unless it can be maintained
in sanitary condition without a cover. > Disposal of rubbish,
debris, and litter is covered in 14.D.

02.F.02 Solid and liquid waste shall be removed in a way that
avoids creating a menace to health and as often as necessary to
maintain a sanitary environment.

02.G VERMIN CONTROL

02.G.01 Enclosed workplaces shall be constructed and
maintained, as far as practical, to prevent the entrance or
harborage of rodents, insects, and other vermin. An effective
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rogram shall be instituted where the presence of
detected.
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SECTION 3

MEDICAL AND FIRST-AID REQUIREMENTS
03.A GENERAL

03.A.01 Prior to start of work, arrangements shall be made for
medical facilities and personnel to provide prompt attention to the
injured and for consultation on occupational safety and health
matters.

a. An effective means of communication (hard-wired or cellular
telephone, two-way radio, etc.) with 911 access or other
emergency response source and transportation to effectively
care for injured workers shall be provided. Communication
devices shall be tested in the area of use to assure functionality.

b. The telephone numbers of physicians, hospitals, or
ambulances shall be conspicuously posted (at the minimum,
these numbers shall be posted at the on-site project office
telephones).

c. A map delineating the best route to the nearest medical
facility shall be prepared and posted on the safety bulletin
board.

03.A.02 First-aid and cardiopulmonary resuscitation (CPR)
training.

a. When a medical facility or physician is not accessible within
5 minutes of an injury to a group of two or more employees for
the treatment of injuries, at least two employees on each shift
shall be qualified to administer first aid and CPR. > Minimum
qualifications are listed in 03.D.

b. Individuals who are required to work alone in remote areas
shall be trained in first aid and provided an effective means of
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communication to call for assistance in the event of an
emergency.

03.A.03 First-aid and medical facility requirements.

a. All projects, activities, installations, or contracts on which
less than 100 persons are employed (greatest total number of
employees on a shift) at the site of the work, and where neither
a first-aid station nor infirmary is available, shall be provided
with a first-aid kit complying with the criteria contained in
American National Standards Institute (ANSI) Z308.1-1998 in
the ratio of one for every 25 persons or less. In addition to the
basic fill requirements, the employer, in consultation with a
health care professional or competent first aid person, shall
evaluate the hazards found in the work environment to
determine the necessity of optional fill contents.

b. All projects, activities, installations, or contracts on which
more than 99 and less than 300 persons are employed (greatest
total number of employees on a shift) at the site of the work
shall establish and equip, as directed by a licensed physician, a
first-aid station. In non-rural locations, medical clinics, hospitals,
or doctors’ office, accessible within 5 minutes of an injury may
be approved for use provided the requirements of 03.A.03a are
met.

c. Where tunnels are being excavated, a first-aid station and
transportation facilities shall be provided so that treatment is
available within 5 minutes of the occurrence of an injury.

d. All projects, activities, installations, or contracts on which
300 or more persons are employed (greatest total number of
employees on a shift) at the site of the work shall establish and
equip, as directed by a licensed physician, an infirmary.

03.A.04 When any part of the body may be exposed to toxic or
corrosive materials, drenching and/or flushing facilities shall be
provided in the work area for immediate emergency use. > See
Section 06.B.
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03.A.05 When persons are exposed to epoxy resins, solve nts,
hydrocarbons, cement, lime, or other dermatitis-producing
substances, ointment recommended by the manufacturer for the
specific exposure shall be available and shall be used.

03.A.06 Employees designated as responsible for rendering first
aid or medical assistance shall be included in their employer's
blood-borne pathogen program in accordance with 29 CFR
1910.1030 and shall:

a. Be instructed in the sources, hazards, and avoidance of
blood-borne pathogens and be provided the training
requirements specified in 29 CFR 1910.1030;

b. Be provided_with, and shall use and maintain, PPE

(i.e., CPR batrrier, gloves, gowns, masks, eye protectors, and/or
resuscitation equipment) when appropriate for rendering first aid
or other medical assistance to prevent contact with blood or
other potentially infectious materials;

c. Institute a blood-borne pathogen prevention program to
include an Exposure Control Plan with provisions for
engineering and administrative controls, Hepatitis B vaccination,
PPE, training, recordkeeping, and a Post-Exposure Control Plan
in the event of a blood-borne exposure. Post-exposure protocol
must include a plan to assure immediate medical evaluation of
exposed individual(s) per current recommendations of the
Centers for Disease Control (CDC) for human immuno -
deficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus
(HCV) and hepatitis A virus (HAV).

03.A.07 Prior to the start of work, the employer shall inform
employees of prevention steps, symptom recognition, and medical
assets available if they are traveling to areas recognized by the
CDC or are required to perform work activities in areas known to be
a potential source of disease transmission such as Lyme Disease,
West Nile Virus, Hantavirus, Histoplasmosis, Human Ehrlichiosis,
Rabies, Rocky-Mountain Spotted Fever, Dengue Fever, Malaria
and other vectore-borne diseases.
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a. The employer may use the CDC fact sheets and other
sources for available information for such awareness training
and travel purposes. CDC information can be found at the
following website: http://www.cdc.gov/travel/diseases.

b. Issues to consider when traveling in areas where such
diseases are endemic include:

(1) Modes of disease transmission.

(2) Specific health risks associated with the disease.

(3) Preventive measures such as available vaccines and
PPE (gloves, eye and skin protection, respirator).

(4) Appropriate work practices to prevent contact with
infected agents (bird/rodent droppings, etc.), such as
watering areas prior to dust-generating activities.

(5) Vaccine information, to include information on the
effectiveness, risks, and availability.

(6) Safe removal of source where applicable.

(7) Symptom recognition and medical referral.

03.B FIRST-AID KITS

03.B.01 Unless otherwise specified, where first-aid kits are
required, they shall be Type lll, 16-unit, first-aid kits (kits containing
16 unit-type first-aid packages)_containing the minimum fill contents
(Table 3-1), and one pocket mouth piece or CPR barrier. First-aid
kits shall be easily accessible to all workers, protected from the
weather, and each item maintained sterile. First-aid kit locations
should be clearly marked and distributed throughout the site(s).

03.B.02 The contents of first-aid kits shall be checked by the
employer prior to their use and at least weekly when work is in
progress to ensure that expended items are replaced.
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REQUIREMENTS FOR BASIC UNIT PACKAGES

Unit first aid Minimum Minimum ltem Unit
item Size or Size or quantity | package
Volume Volume (US) | per unit size
(metric) package

* Absorbent 60 sq. cm 24 sq. in 1 1
Compress
* Adhesive 25x7.5cm 1x3in. 16 1
Bandage
* Adhesive Tape 457.2 cm 5 yd (total) lor2 lor2
* Antiseptic Swab 05¢g 0.14 fl. oz. 10 1
Antiseptic Wipe 25x25cm 1x1in. 10 1
Antiseptic 60 sq. cm 24 sq. in. 10 1
Towelette
Bandage 5x91cm 2 x 36 in. 4 1
Compress (2 in.)
Bandage 7.5 x 152 cm 3 x60in. 2 1
Compress (3 in.)
Bandage 10 x 183 cm 4x72in. 1 1
Compress (4 in.)
* Burn Treatment 05¢g 0.14 fl. oz. 6 1
Eye Covering, 1 1
with means of
attachment
Eye Wash 30 ml 1 fl. oz. total 1 2
Eye Wash & 1 2
Covering, with
means of
attachment
Gloves 2 pair 1
Roller Bandage 10 x 550 cm 4in. x 6 yd. 1 1
(4in.)
Roller Bandage 5 x 550 cm 2in. x 6 yd. 2 1
(2in.)
* Sterile pad 7.5x7.5cm 3x3in. 4 1
* Triangular 101 x 101 x 40 x 40 x 56 1 1
Bandage 142 cm in.

* Minimum mandatory contents for basic fill kit. Additional items

from this table are needed to meet 16-unit kit requirement.
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03.B.0 3 Automatic External Defibrillator (AED)

a. The placement of AEDs is optional (except for infirmaries
see 03.C.03d), but encouraged. The placement of AEDs on the
worksite must be preceded by an assessment of the time and
distance to emergency medical services (EMS) and a justified
need for such equipment.

b. An AED program shall include as a minimum:

(1) Appropriate training and certification of identified
operators.

(2) Physician oversight and assessment.

(3) Standard Operating Procedure (SOP) for EMS activation
and outcome oversight.

(4) Equipment Maintenance Program.

03.C FIRST-AID STATIONS AND INFIRMARIES
03.C.01 General.

a. On activities requiring a first-aid station or an infirmary, the
type of facilities and equipment shall be determined by the
proximity and quality of available medical services and shall be
in accordance with the recommendation of a licensed physician.
Alternative facilities that provide the quantity and quality of
services outlined in this section may be used if recommended
by a licensed physician.

b. Identification and directional markers shall be used to readily
denote the location of all first-aid stations and infirmaries.

c. Emergency lighting shall be provided for all first-aid stations
and infirmaries.
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03.C.02 A first-aid attendant shall be on duty in first-aid stations at
all hours when work is in progress (except when on emergency
calls).

03.C.03 Infirmaries.

a. Infirmaries shall provide reasonably quiet, privacy, light,
climate control, adequate toilet facilities, hot and cold water,
drainage, and electrical outlets; walls and ceilings shall be
finished with the equivalent of two coats of white paint; windows
and doors will be screened; floors shall be ofimpervious
construction.

b. A properly equipped emergency vehicle, helicopter, or
mobile first-aid unit shall be provided during work hours at sites
requiring an infirmary. The emergency vehicle shall not be used
for any other purpose, except that the helicopter may be used
for shift crew changes.

c. Aregistered nurse (RN), a licensed physician's assistant, a
certificated emergency medical technician (EMT), or a licensed
practical nurse (LPN) (if the LPN is approved by a licensed
physician) shall be assigned on a full-time basis to each
installation requiring an infirmary.

d. Infirmaries shall be equipped with an AED.

03.D PERSONNEL REQUIREMENTS AND QUALIFICATIONS

03.D.01 All projects, installations, activities, or contracts on which
1,000 persons or more are employed (greatest total aggregate
number of employees on a shift) shall have the full-time services of
a licensed physician. An EMT having direct communication with a
licensed physician may be used when a full-time physician is not
available.

03.D.02 First-aid attendants shall hold certification in first-aid and
CPR training from the American Red Cross, the American Heart
Association, or from an organization whose training is deemed
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equivalent by one of these organizations (and this equivalency is
stated in writing), or from a licensed physician. The certificate(s)
shall state the date of issue and length of validity.

03.D.03 First-aid attendants, RNs, licensed physicians' assistants,
LPNs, and EMTs shall be under the direction of a licensed
physician.

03.D.04 Military personnel with equivalent qualificatiol
used in lieu of the above personnel.

34



EM 385-1-1
3 Nov 03

SECTION 4

TEMPORARY FACILITIES
04.A GENERAL

04.A.01 Plans for the layout of temporary construction buildings,
facilities, fencing, and access routes and anchoring systems for
temporary structures shall be submitted to and approved by the
GDA. > See 09.A.19 for temporary facility spacing
requirements; Section 11 for temporary power distribution
approval requirements; and Sections 21 and 22 for temporary
ramp, trestle, scaffold, and platform approval requirements.

04.A.02 The design and construction of temporary structures shall
consider the following loadings (reference American Society of Civil

Engineers (ASCE) 7-98):

a. Dead and live loads,

b. Soil and hydrostatic pressures,
c. Wind loads,
d. Rain and snow loads, and

e. Seismic forces.

04.A.03 Trailers and other temporary structures used as field
offices, to house personnel, or for storage shall be anchored with
rods and cables or by steel straps to ground anchors. The anchor
system shall be designed to withstand winds and must meet
applicable State or local standards for anchoring mobile trailer
homes.
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04.A.04 Fencing and warning signs.

a. Temporary project fencing (or a substitute acceptable to the
GDA and delineated in the APP) shall be provided on all
projects located in areas of active use by members of the public.
Consideration will also be given to those areas proximate to
family housing areas and/or school facilities.

b. Signs warning of the presence of construction hazards and
requiring unauthorized persons to keep out of the construction
area shall be posted on the fencing. At the minimum, posting
shall be on all fenced sides of the project and spaced one sign
every 300 feet (ft) (91.4 meters (m)). > See also Section 8.

c. For areas of minimal public exposure, fencing is not required,
but signs, warning of construction hazards, shall be posted.

04.A.05 Temporary Work Camps (Floating plant excluded).

a. All sites used for temporary work camps shall be

adequately drained. They shall not be subject to periodic
flooding nor located within 200 ft (60.9 m) of swamps, pools,
sink holes, or other surface collections of water unless adequate
mosquito control methods have been implemented. The sites
shall be graded, ditched, and rendered free from depressions in
which water may become a nuisance.

b. Sites shall be sized to prevent overcrowding of necessary
structures.

c. The grounds and open areas surrounding the shelters shall
be maintained free of rubbish, debris, waste paper, garbage, or

other refuse.

d. Shelters will provide protection from the elements, and each
room used for sleeping purposes shall contain at least 50
square feet (ftY) (4.6 square meters (m?)) of floor space for each
occupant and at least 7-ft, 6-in (2.3-m) ceilings.
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e. Beds, cots, or bunks, and suitable storage facilities (such as
wall lockers for clothing and personal articles) shall be provided
in every room used for sleeping purposes. Beds shall be
spaced not closer than 36 in (91.4 cm) both laterally and end-to-
end and shall be elevated at least 12 in (30.4 cm) from the floor.
Double-decked bunk beds shall be spaced not less than 48 in
(121.9 cm) both laterally and end-to-end with a minimum space
of not less than 27 in (68.5 cm) between the upper and lower
bunk. Triple deck bunks are prohibited.

f. Floors shall be constructed of wood, asphalt, or concrete.
Wooden floors shall be of smooth and tight construction. Floors
shall be kept in good repair.

g. Living quarters shall be provided with windows that may be
opened for purposes of ventilation.

h. All exterior openings shall be effectively screened with 16-
mesh material and screen doors shall be equipped with self-
closing devices.

i. Temporary sleeping quarters shall be heated, ventilated,
lighted, and maintained in a clean and safe condition.

i. Sleeping quarters must comply with the National Fire
Protection Agency (NFPA) 101.

04.A.06 Unless otherwise indicated, throughout this manual, lumber
dimensions are given in nominal sizes.
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SECTION 5

PERSONAL PROTECTIVE AND SAFETY
EQUIPMENT

05.A GENERAL

05.A.01 Responsibilities.

a. Based on hazard evaluations (conducted by supervisors),
employers shall select, and have each affected employee use,
PPE that will protect the employee from hazards. > See also
06.A.02.

b. Employers shall communicate PPE decisions to each
affected employee and select PPE that properly fits each
affected employee.

c. Employees shall use all PPE that may be required to
maintain their exposure within acceptable limits.

d. The employer will make all reasonable efforts to
accommodate employees with religious beliefs that may conflict
with the PPE requirements contained within this manual.
However, when reasonable efforts to accommodate the
employee’s religious beliefs do not provide the necessary safe
working environment (without PPE), then the employer shall
require the employee to use the appropriate PPE or the
employee will not be allowed to work in the area where he/she
will be exposed to the hazard requiring protection.

05.A.02 Employees shall be physically able and medically
determined qualified to use the personal protective and safety
equipment that may be required in their job duties.

05.A.03 Employers shall ensure users of personal protective and

safety equipment are trained to know the following: when PPE, and
what types of PPE are necessary; how to properly don, doff, adjust,
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and wear PPE; limitations of the PPE; and proper care, inspection,
testing, maintenance, useful life, storage, and disposal of the PPE.

a. Each affected employee shall demonstrate an understanding
of this training and the ability to use PPE properly before being
allowed to perform work requiring the use of PPE.

b. When the employer has reason to believe that any affected
employee who has been trained does not have the under-
standing and skill required_for the use of the PPE, the employer
shall assure the employee receives the necessary retraining to
acquire the appropriate skills.

c. The employer shall verify that each affected e mployee has
received and understood the required training by a written
certification that identifies the name of each employee trained,
the date(s) of the training, and the subjects taught.

05.A.04 A copy of the manufacturer's use, inspection, testing, and
maintenance instructions shall be maintained with the personal
protective and safety equipment.

05.A.05 Personal protective and safety equipment shall be tested,
inspected, and maintained in serviceable and sanitary condition as
recommended by the manufacturer.

a. Defective or damaged equipment shall not be used._lt shall
be tagged as out of service and locked-up or immediately
removed from the work site to prevent use.

b. Before being stored or reissued to another person,
equipment shall be cleaned, disinfected, inspected, and
repaired.

05.A.06 When employees provide their own equipment, the

employer is responsible for assuring its adequacy in protecting
against the hazard and its state of repair.
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05.A.07 Minimum requirements.

a. Employees shall wear clothing suitable for the weather and
work conditions: the minimum for fieldwork (i.e., construction
sites, industrial operations and maintenance activities,
emergency operations, regulatory inspections, etc.) shall be
short sleeve shirt, long pants (excessively long or baggy pants
are prohibited), and leather or other protective work shoes or
boots.

b. Protective equipment shall be of heat/fire/chemical/electrical-
resistive material when conditions require protection against
such hazards.

05.A.08 Protective footwear, such as rubber boots, protective
covers, ice cramp-ons, and safety-toed boots, shall be worn by all
persons exposed to hazards to the feet (including, but not limited
to, puncture, slipping, electrical, or chemical hazards).

a. For all activities in which USACE or contractor personnel or
official visitors are potentially exposed to foot hazards, the
applicable PHA/AHA, APP, or project safety and health plan
shall include an analysis of, and prescribe specific protective
measures to be taken for, reducing foot hazards.

b. USACE and Contractor personnel shall, as a minimum, wear
safety-toed footwear meeting ANSI Z41 while working on
construction sites unless it can be demonstrated by a PHA/AHA
to the GDA satisfaction that a different type of foot protection is

required.

c. Footwear providing protection against impact and
compressive forces, conduction hazards, electrical hazards,
and sole puncture shall meet the applicable requirements of
ANSI Z41; footwear providing protection against impact and
compression hazards shall be rated as 175 and C75.

d. Unexploded ordnance (UXO) sweep personnel shall have no
metal parts in or on their footwear.
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e. Personnel participating in wild land fire management
activities shall wear leather lace-up boots with slip-resistant
soles, such as a hard rubber lug-type or tractor tread, a top
height of 8 in (20.3 cm) or more, and without steel toes. Soles
should not be made of composition rubber or plastic, which
have low melting points.

05.A.09 Miners’ lights and flashlights used around explosives, and
in atmospheres likely to contain explosive vapors, dusts, or gases
shall be approved by the Mine Safety and Health Administration
(MSHA) or National Institute for Occupational Safety and Health
(NIOSH) for use in such locations.

05.A.10 Persons involved in activities that subject the hands to
injury (e.g., cuts, abrasions, punctures, burns, chemical irritants,
toxins, vibration, and forces that can restrict blood flow) shall select
and use hand protection appropriate for the hazard_in accordance
with ANSI/International Safety Equipment Association (ISEA) 105.

05.A.11 Persons exposed to vehicular or equipment traffic,
including signalpersons, spotters, or inspectors, shall wear_high
visibility apparel meeting ANSI/ISEA 107 Class 3 requirements.

05.A12 Protective leg chaps shall be worn by workers who
operate chain saws. Protective leg chaps must meet the
specifications in American Society for Testing and Materials
(ASTM) Standard F1897.

05.B EYE AND FACE PROTECTION

05.B.01 Persons shall be provided with eye and face protection
equipment, as outlined in Table 5-1, when machines or operations
present potential eye or face injury from physical, chemical, or
radiation agents.
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TABLE 5-1

EYE AND FACE PROTECTOR SELECTION GUIDE
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NOTES:
(1) Care should be take to recognize the possibility of multiple and simultaneous
exposure to a variety of hazards. Adequate protection against the highest level of each
of the hazards must be provided.
(2) Operations involving heat may also involve optical radiation. Protection from
both hazards shall be provided.
(3) Faceshields shall only be worn over primary eye protection.
(4) Filter lenses shall meet the requirements for shade designations in Table 5-2.
(5) Persons whose vision requires the use of prescription (Rx) lenses shall wear either
protective devices fitted with prescription (Rx) lenses or protective devices designed to
be worn over regular prescription (Rx) eyewear.
(6) Wearers of contact lenses shall also be required to wear appropriate covering eye
and face protection devices in a hazardous environment. It should be recognized that
dusty and/or chemical environments may represent an additional hazard to contact lens
wearers.
(7) Caution should be exercised in the use of metal frame protective devices in
electrical hazard areas.
(8) Refer to ANSI/ASSE Z87-1, Section 6.5, Special Purpose Lenses.
(9) Welding helmets or handshields shall be used only over primary eye protection.
(10) Non-sideshield spectacles are available for frontal protection only.
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Table 5-1 (CONTINUED)
EYE AND FACE PROTECTOR SELECTION GUIDE
ASSESSMENT PROTECTOR PROTECTORS LIMITATIONS NOT RECOMMENDED
See Note (1) TYPE
| Chipping, grinding, Flying fragments, B,C,D,E,F, G, H, | Spectacles, Protective Protectors that do not
M machining, masonry | objects, large 1,J, K, L, N goggles, devices do not provide protection from
P work, riveting and chips, particles, faceshields provided side exposure
A sanding sand, dirt, etc. unlimited SEE NOTE (10)
C SEE NOTES protection.
T 1)(3)(5)(6)(10) Filter or tinted lenses that
For severe SEE NOTE (7) restrict light
exposures add N transmittance, unless it is
determined that a glare
hazard exists. Refer to
OPTICAL RADIATION.
H Furnace operations, | Hot sparks B,C,D,E F G, H, Faceshields, Spectacles, cup Protectors that do not
E pouring, casting, hot ,J,K,L, N goggles, and cover type provide protection from
A dipping, gas cutting, spectacles goggles do not side exposure
T and welding For severe provide unlimited
exposure add N facial protection
SEE NOTE (2)(3) SEE NOTE (2)
Splash from molten | N Faceshields worn
metals over goggles H, K
SEE NOTE (2)(3)
High temperature N Screen SEE NOTE (3)
exposure faceshields,
reflective
faceshields
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Table 5-1 (CONTINUED)

EYE AND FACE PROTECTOR SELECTION GUIDE

ASSESSMENT
See Note (1)

PROTECTOR
TYPE

PROTECTORS

LIMITATIONS

NOT RECOMMENDED

Acid and chemical
handling,
degreasing, plating

Splash

G, H K

For severe
exposure add N

Ventilation
should be
adequate but
protected from
splash entry

Spectacles, welding
helmets, handshields

Irritating mists

Special purpose
goggles

SEE NOTE (3)

“—wnwcgo|r>»0—-<mMIO0

Woodworking,
buffing, general
dusty conditions

Nuisance dust

Goggles, eyecup
and cover types

Atmospheric
conditions and
the restricted
ventilation of the
protector can
cause the lenses
to fog. Frequent
cleaning may be
required.

—r>»0——-710

ZO—->»—-0>x

WELDING: electric
arc

O, PQ

TYPICAL
FILTER
LENSE
SHADE

PRO-
TEC-
TORS

Protection from
optical radiation
is directly related
to filter lens
density. SEE
NOTE (4).
Select the
darkest shade
that allows
adequate task
performance.

Protectors that do not
provide protection from
optical radiation.
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a. All eye and face protection equipment shall meet the
requirements of ANSIAmerican Society of Safety Engineers
(ASSE) 787.1 and bear a legible and permanent "Z87" logo to
indicate compliance with the standard.

b. Eye and face protection equipment shall be distinctly marked
to facilitate identification of the manufacturer.

c. Employees shall use eye protection providing side protection.

05.B.02 When required by this regulation to wear eye protection,
persons whose vision requires the use of corrective lenses in
eyeglasses shall be protected by one of the following:

a. Eyeglasses with protective lenses providing optical
correction,

b. Goggles that can be worn over corrective lenses without
disturbing the adjustment of the spectacles, or

c. Goggles that incorporate corrective lenses mounted behind
the protective lenses.

05.B.03 Personnel who are considered blind in one eye and are
working in other than administrative functions shall wear safety
spectacles with side shields while on the job.

05.B.04 Operations that require the use of, or exposure to, hot or
molten substances (e.g., babbitting, soldering, pouring or casting of
hot metals, handling of hot tar, oils, liquids, and molten substances)
shall require eye protection, such as goggles, with safety lenses
and screens for side protection, or face masks, shields, and
helmets giving equal protection. Lens mountings shall be able to
retain in position all parts of a cracked lens.

05.B.05 Operations that require handling of harmful materials
(e.g., acids, caustics, hot liquids, or creosoted materials) and
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operations where protection from gases, fumes, and liquids is
necessary shall require the wearing of goggles with cups of soft
pliable rubber and suitable faceshields, masks, or hoods that cover
the head and neck, and other protective clothing appropriate to the
hazards involved.

05.B.06 Operations where protection from radiant energy with
moderate reduction of visible light is necessary, including welding,
cutting, brazing, and soldering, shall require eye and face
protection suitable to the type of work, providing protection from all
angles of direct exposure, and with lenses of the appropriate
shade. > See Table 5-2

05.B.07 Glare-resistant glasses that comply with ANSI Z80.3 with
an ultravioletA-region (UVA) and ultraviolet B-region (UVB) 99%
filtration shall be worn when conditions require protection against
glare.

05.B.08 Tinted or automatically darkening lenses should not be
worn when work tasks require the employee to pass from brightly to
dimly lighted areas.

05.C HEARING PROTECTION AND NOISE CONTROL
05.C.01 Sound-pressure level limits.

a. DOD personnel shall be provided protection against the
effects of hazardous noise exposure whenever sound-pressure
levels exceed 85 decibels A-weighed (dB(A)) steady-state
expressed as a time-weighted average (TWA) or 140 dB(A)
impulse.

b. Non-DOD personnel shall be provided, as a minimum,
protection against the effects of hazardous noise exposure
whenever the sound-pressure level exceeds the limits and/or
exposure times specified in Table 5-3.
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TABLE 5-2

REQUIRED SHADES FOR FILTER LENSES AND GLASSES
IN WELDING, CUTTING, BRAZING, AND SOLDERING

OPERATION SHADE NUMBER
Soldering 2
Torch Brazing 3or4d
Cutting (light) upto 1 in (2.5 cm) 3or4

Cutting (medium) 1 to 6 in

(2.51t0 15.2 cm) 4ord

Cutting (heavy) 6 in (15.2 cm) or 50r6
more

Gas welding (light) up to 1/8 in

(0.3 cm) 40r>5

Gas welding (medium)
1/8t0 1/2 in (0.3 to 1.2 cm) S5oré

Gas welding (heavy) 1/2 in

(1.2 cm) or more 6or8

Atomic hydrogen welding 10-14

Inert-gas metalarc welding
(nonferrous) - 1/16 to 5/32 in 11
(0.1 to 0.4 cm) electrodes

Inert-gas metalarc welding
(ferrous) - 1/16 to 5/32 in 12
(0.1 to 0.4 cm) electrodes

Shielded metalarc welding -

1/16 to 5/32in (0.1 t0 0.4 cm) 10
electrodes

Shielded metalarc welding -

3/16to 1/4in (0.4 t0 0.6 cm) 12
electrodes

Shielded metalarc welding -

5/16to 3/8 in (0.7 t0 0.9 cm) 14
electrodes

Carbon arc welding 14
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05.C.02 When personnel are subjected to sound-pressure levels
exceeding the limits specified in Table 5-3, feasible engineering or
administrative controls shall be used. When such controls fail to
reduce sound-pressure levels within the specified limit, PPE shall
be selected, evaluated, provided, and used in accordance with the
hearing conservation program. Hearing protection provided must
be capable of attenuating worker noise exposure below an 8-hour
TWA of 85 dB(A). In cases where hearing protection devices do
not provide sufficient attenuation to reduce the worker noise
exposure level below 85 dB(A), administrative control of exposure
will be necessary. In determining the attenuation value of a given
hearing protector, subtract 7 dB(A) from the Noise Reduction
Rating (NRR). This corrected NRR can then be subtracted from
the individual worker’s noise environment in order to assess the
adequacy of the protector, or see Appendix A to 29 CFR 1910.95.

TABLE 5-3

PERMISSIBLE NON-DoD NOISE EXPOSURES

. Sound-pressure level dB(A)
Duration/day (hours) slow response
- ———————————————————————|

8 90
6 92
4 95
3 97

2 100

1-1/2 102

1 105

1/2 110

1/4 115

When the daily noise exposure is composed of two or more periods
of noise exposure of different levels, the combined effects should
be considered rather than the individual effect of each. Exposure to
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different levels for various periods of time shall be computed
according to the following formula:

Ch=T1/L1 + T /Lo + ... + T3 /L3
Where :
C = combined noise exposure factor,

T = the total time of exposure at a specified sound-pressure
level (in hours), and

L = the total time of exposure permitted at that level (in hours),
from Table 5-3.

If C, > = 1, hearing protection is required.

05.C.03 Whenever sound-pressure levels equal or exceed

85 dB(A) (measured as an 8-hour TWA), a cortinuing, effective
hearing conservation program shall be administered in accordance
with 29 CFR 1910.95: for DOD personnel the hearing conservation
program shall conform to DODI 6055.12 and AR 40-5.

05.C.04 When sound-pressure levels exceed 115 dB(A) steady-
state, personal ear protection equivalent to the combination of
earplugs and earmuffs shall be required.

05.C.05 Sound-pressure level measurements shall be made by
gualified personnel using calibrated instruments.

05.C.06 Ear insert devices to include disposable, preformed, or
custom molded earplugs shall be fitted to the exposed individual by
an individual trained in such fitting and able to recognize the
difference between a good and a poor fit: plain cotton is not an
acceptable protective device.

05.C.07 Noise hazard areas (areas in which sound-pressure levels
exceed the limits specified in 05.C.01) shall be marked with caution
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signs indicating both the presence of hazardous noise levels and
the requirement for hearing protection.

05.0 HEAD PROTECTION

05.D.01 All persons working in or visiting hard-hat areas shall be
provided with and required to wear Type | or Type Il, Class G
(General - low voltage electrical protection) or Class E (Electrical —
high voltage electrical protection) headgear. For emergency
response operations and other activities with greater need for side
impact protection, Type Il head protection is recommended. >See

Appendix B.

a. Hard-hat areas are those areas with potential hazard of head
injury: all construction areas are considered hard-hat areas.
The identification and analysis of head hazards will be
documented in an AHA, APP, or project safety and health plan,
as appropriate.

b. Hard-hat areas shall be general areas (such as dredging,
construction, alteration, demolition, quarry, or similar field
activities) rather than specific portions of a building or project.

c. All points of entry to a hard-hat area shall have a sign
warning of the requirement to wear hard hats.

05.D.02 All protective headgear shall meet the requirements of the
current ANSI Z89.1.

a. No modification to the shell or suspension is allowed unless
approved by the manufacturer.

b. Hard hats shall be worn with the bill facing forward.

c. Protective headgear worn near electric lines and equipment
shall be Class E.
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d. No ball caps, knit caps, or other headdress shall be worn
under the hard hat that could interfere with the fit or stability of

the hard hat unless approved by the manufacturer.

05.D.03 Protective headgear and components shall be visually
inspected on a daily basis for signs of damage (dents, cracks, etc.)
that might reduce the degree of safety originally provided.
Headgear will periodically be inspected for ultraviolet degradation
as evidenced by cracking or flaking of the helmet.

05.D.04 Drilling holes or in any way changing the integrity of the
hard hat is prohibited.

05.D.05 Protective headgear worn by USACE employees shall (in
addition to complying with the preceding specifications) be:

a. White in color and marked with a 1-in (2.5-cm) band of red
reflective material placed along the base of the crown with a 5 in
(12.7 cm) break in front. A red Corps of Engineers castle
insignia, meeting specifications of Engineering Regulation (ER)
385-1-6, will be centered at the front of the hat with the base of
the insignia approximately 3/4 in (1.9 cm) above the base of the
crown. Personnel may place their name above the insignia and
their organization title below the insignia: the rank of military
personnel should precede their name. An American Flag
insignia may be worn on the back of the hard hat.

b. Local use of the sides of hard hats for safety decals is
authorized.

c. Alterations that will reduce the dielectric or impact strength
will not be made.

d. Requests for variations in color and marking to

accommodate occupational specialties should be submitted for
consideration to HQUSACE Safety and Health Office.
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e. Chin straps will be worn when wearers are subject to high
wind conditions and/or working on elevated structures

05.E RESPIRATORY PROTECTION

05.E.01 General. Respirators applicable and suitable for the
purpose intended shall be provided and worn by Government in-
house and Contractor employees performing work activities to
include those covered by OSHA'’s General Industry, Shipyard, and
Construction standards when such equipment is necessary to
protect the health of employees. Respirators, training, and medical
evaluations shall be provided at no cost to the employee.

O5.E.02 Respiratory Hazard Assessment. A hazard assessment
shall be conducted and documented in accordance with Section 06
to identify and evaluate respiratory hazards, such as harmful dusts,
fogs, fumes, mists, gases, smokes, sprays, or vapors. This
evaluation shall include a reasonable estimate of employee
exposure and an identification of the contaminant's chemical state
and physical form. The control of such hazards, as far as feasible,
shall be by accepted engineering control (e.g., enclosure or
confinement of the operation, general and local ventilation, and
substitution of less toxic materials) and improved work practices.
When effective engineering controls are not feasible, or while they
are being instituted, appropriate respirators shall be provided by the
employer and used by employees.

05.E.03 Written respiratory protection program. Where respirators
are necessary to protect the health of the employee, establish and
implement a written respiratory protection program with worksite -
specific procedures in accordance with this section and OSHA'’s
respiratory protection standard at 29 CFR 1910.134. Designate a
competent person as program administrator, who is qualified by
appropriate training or experience that is commensurate with the
complexity of the program, to administer and oversee the
respiratory protection program and conduct the required
evaluations of program effectiveness. The program shall be
updated as necessary to reflect those changes in workplace
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conditions that affect respirator use. Include in the program the
following provisions:

a. Procedures for selecting respirators for use in the workplace;

b. Medical evaluations of employees required to use
respirators;

c. Fit testing procedures for tight-fitting respirators;

d. Procedures for proper use of respirators in routine and
reasonably foreseeable emergency situations;

e. Procedures and schedules for cleaning, disinfecting, storing,
inspecting, repairing, discarding, and otherwise maintaining

respirators;

f. Procedures to ensure adequate air quality, quantity, and flow
of breathing air for atmosphere-supplying respirators;

g. Training of employees in the respiratory hazards to which
they are potentially exposed during routine and emergency
situations;

h. Training of employees in the proper use of respirators,
including putting on and removing them, any limitations on their
use, and their maintenance:; and

i. Procedures for reqularly evaluating the effectiveness of the
program.

05.E.04 Voluntary Use. Where respirator use is not required:

a. Respirators may be provided at the request of employees or
employees may be permitted to use their own respirators, if it is
determined that such respirator use will not in itself create a
hazard. Ifitis determined that any voluntary respirator use is
permissible, provide the respirator users with the information
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contained in the OSHA respirator standard in Appendix D of
29 CFR 1910.134, and

b. Establish and implement those elements of the written
respiratory protection program necessary to ensure that any
employee using a respirator voluntarily is medically able to use

that respirator, and that the respirator is cleaned, stored, and
maintained so that its use does not present a health hazard to
the user. Employees are not required to be included in the

written respiratory protection program where it is determined the

only use of respirators involves the voluntary use of filtering
facepieces (dust masks).

05.E.05 Selection - General. Select and provide an appropriate
respirator based on the respiratory hazard(s) to which the
employee is exposed and workplace and user factors that affect
respirator performance and reliability.

a. Select a NIOSH-certified respirator. The respirator shall be
used in compliance with the conditions of its certification.
Selection and use of commercially available respirators for
protection against military chemical agents must be those
approved for use in accordance with the DOD and Army
requirements to include AR 11-34.

b. Identify and evaluate the respiratory hazard(s) in the
workplace in accordance with 05.E.02. Where the actual or
reasonable estimate of employee exposure cannot be
determined, consider the atmosphere to be immediately
dangerous to life and health (IDLH).

c. Select respirators from a sufficient number of respirator
models and sizes so that the respirator is acceptable to, and
correctly fits, the user.

05.E.06 Selection - Respirators for IDLH atmospheres. Provide
the following respirators for employee use in IDLH atmospheres:
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a. A full-facepiece, pressure-demand, self-contained breathing
apparatus (SCBA) certified by NIOSH for a minimum service life
of 30 minutes; or

b. A combination full-facepiece, pressure-demand, supplied-air
respirator (SAR) with auxiliary self-contained air supply.

c. Respirators provided only for escape from IDLH
atmospheres shall be NIOSH-certified for escape from the
atmosphere in which they will be used.

d. All oxygen-deficient atmospheres shall be considered IDLH.
Exception: If it can be demonstrated that, under all foreseeable
conditions, the oxygen concentration can be maintained within
the ranges specified in Table Il of 29 CFR 1910.134 for the
altitudes set out in the table, then any atmosphere-supplying
respirator may be used.

05.E.07 Selection - Respirators for atmospheres that are not IDLH.
Provide a respirator that is adequate to protect the health of the
employee and ensure compliance with all other OSHA
requirements under routine and reasonably foreseeable emergency
situations.

a. Use assigned protection factors (APFs) described in OSHA
specific standards, most current edition of the NIOSH Respirator
Decision Logic, ANSI Z88.2, or other nationally recognized
sources.

b. Provide a respirator appropriate for the chemical state and
physical form of the contaminant.

c. For protection against gases and vapors, provide:

(1) An atmosphere-supplying respirator, or

(2) An air-purifying respirator, provided that the respirator is
equipped with an end -of-service-life indicator (ESLI) certified
by NIOSH for the contaminant; or if there is no ESLI
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appropriate for conditions in the workplace, implement a
change schedule for canisters and cartridges that is based
on objective information or data that will ensure that
canisters and cartridges are changed before the end of their
service life. Describe in the respirator program the
information and data relied upon and the basis for the
canister and cartridge change schedule and the basis for
reliance on the data.

d. For protection against particulates, provide:

(1) An atmosphere-supplying respirator, or

(2) An air-purifying respirator equipped with a filter certified
for particulates by NIOSH.

05.E.08 Medical evaluation. Provide a medical evaluation to
determine the employee's ability to use a respirator, before the
employee is fit tested or required to use the respirator in the
workplace. Exception: A medical evaluation is not required for
employees whose only respirator use would be the use of a NIOSH
certified Emergency Life Support Apparatus (ELSA) escape only
respirator that provides less than 30 minutes of breathing air and is
used to escape from a building/structure in the event of an
emergency. An employee’s medical evaluations may be
discontinued when the employee is no longer required to use a
respirator. Implement the following medical evaluation procedures:

a. ldentify a physician or other licensed healthcare professional
(PLHCP) to perform medical evaluations using a medical
questionnaire or an initial medical examination that obtains the
same information as the medical questionnaire. The medical
evaluation shall obtain the information requested by the
questionnaire in 29 CFR 1910.134, Appendix C, Part A,
Sections 1 and 2.

b. Ensure that a follow-up medical examination is provided for
an employee who gives a positive response to any guestion
among questions 1 through 8 in 29 CFR 1910.134, Appendix C,
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Part A, Section 2, or whose initial medical examination
demonstrates the need for a follow-up medical examination.
The follow-up medical examination shall include any medical
tests, consultations, or diagnostic procedures that the PLHCP
deems necessary to make a final determination.

c. The medical questionnaire and examinations shall be
administered confidentially during the employee's normal
working hours or at a time and place convenient to the
employee. The medical questionnaire shall be administered in
a manner that ensures that the employee understands its
content.

d. Provide the employee with an opportunity to discuss the
questionnaire and examination results with the PLHCP.

e. The following information must be provided to the PLHCP
before the PLHCP makes a recommendation concerning an
employee's ability to use a respirator:

(1) The type and weight of the respirator to be used by the
employee;

(2) The duration and frequency of respirator use (including
use for rescue and escape);

(3) The expected physical work effort;

(4) Additional protective clothing and equipment to be worn;
and

(5) Temperature and humidity extremes that may be
encountered.

f. Any supplemental information provided previously to the
PLHCP regarding an employee need not be provided for a
subsequent medical evaluation if the information and the
PLHCP remain the same.
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g. Provide the PLHCP with a copy of the written respiratory
protection program and a copy of the OSHA respiratory
protection standard, 29 CFR 1910.134.

h. When a PLHCP is replaced, ensure that the new PLHCP
obtains this information, either by providing the documents
directly to the PLHCP or having the documents transferred from
the former PLHCP to the new PLHCP. Employees do not have
to be medically reevaluated solely because a new PLHCP has
been selected.

i. Medical determination. In determining the employee's ability
to use a respirator, obtain a written recommendation regarding
the employee's ability to use the respirator from the PLHCP.
The recommendation shall provide only the following
information:

(1) Any limitations on respirator use related to the medical
condition of the employee, or relating to the workplace
conditions in which the respirator will be used, including
whether or not the employee is medically able to use the

respirator;

(2) The need, if any, for follow-up medical evaluations; and

(3) A statement that the PLHCP has provided the employee
with a copy of the PLHCP's written recommendation.

j. If the respirator is a negative-pressure respirator and the
PLHCP finds a medical condition that may place the employee's
health at increased risk if the respirator is used, provide a
powered-air purifying respirator (PAPR). If a subsequent
medical evaluation finds that the employee is medically able to
use a negative-pressure respirator, then there is no continuing
requirement to provide the employee a PAPR.

k. At a minimum, provide additional medical evaluations that
comply with the requirements of the OSHA respirator standard
at 29 CFR 1910.134 if:
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(1) An employee reports medical signs or symptoms that
are related to ability to use a respirator;

(2) A PLHCP, supervisor, or the respirator program
administrator informs the employer that an employee needs
to be reevaluated;

(3) Information from the respiratory protection program,
including observations made during fit testing and program
evaluation, indicates a need for employee reevaluation; or

(4) A change occurs in workplace conditions (e.g., physical
work effort, protective clothing, temperature) that may result
in a substantial increase in the physiological burden placed
on an employee.

05.E.09 Fit testing.

a. Ensure that employees using a tight-fitting facepiece
respirator pass an appropriate qualitative fit test (QLFT) or
quantitative fit test (QNFT) required by this paragraph.

b. Ensure that an employee using a tight-fitting facepiece
respirator is fit tested prior to initial use of the respirator,
whenever a different respirator facepiece (size, style, model or
make) is used, and at least annually thereafter.

c. Conduct an additional fit test whenever the employee
reports, or the employer, PLHCP, supervisor, or program
administrator makes visual observations of, changes in the
employee's physical condition that could affect respirator fit.
Such conditions include, but are not limited to, facial scarring,
dental changes, cosmetic surgery, or an obvious change in

body weight.

d. If after passing a QLFT or ONFT, the employee
subsequently notifies the employer, program administrator,
supervisor, or PLHCP that the fit of the respirator is
unacceptable, the employee shall be given a reasonable
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opportunity to select a different respirator facepiece and to be
retested.

e. The fit test shall be administered using an OSHA-accepted
OLFT or ONFT protocol. The OSHA-accepted OLFT and ONFT
protocols and procedures are contained in the OSHA respirator
standard at 29 CFR 1910.134, Appendix A.

f. OLFT may only be used to fit test neqgative-pressure, air-
purifying respirators that must achieve a fit factor of 100 or less.

g. If the fit factor, as determined through an OSHA-accepted
ONEFT protocol, is equal to or greater than 100 for tight-fitting
half facepieces, or equal to or greater than 500 for tight-fitting
full facepieces, the ONFT has been passed with that respirator.

h. Fit testing of tight-fitting, atmosphere-supplying respirators
and tight-fitting, PAPRSs shall be accomplished by performing
quantitative or qualitative fit testing in the negative -pressure
mode, regardless of the mode of operation (negative or positive
pressure) that is used for respiratory protection.

(1) OLFT of these respirators shall be accomplished by
temporarily converting the respirator user's actual facepiece
into a negative-pressure respirator with appropriate filters, or
by using an identical negative-pressure, air-purifying
respirator facepiece with the same sealing surfaces as a
surrogate for the atmosphere-supplying or PAPR facepiece.

(2) ONFT of these respirators shall be accomplished by
modifying the facepiece to allow sampling inside the
facepiece in the breathing zone of the user, midway between
the nose and mouth. This requirement shall be
accomplished by installing a permanent sampling probe onto
a surrogate facepiece, or by using a sampling adapter
designed to temporarily provide a means of sampling air
from inside the facepiece.
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(3) Any modifications to the respirator facepiece for fit
testing shall be completely removed, and the facepiece shall
be restored to NIOSH-approved configuration, before that
facepiece can be used in the workplace.

05.E.10 Use of respirators. Establish and implement procedures
for the proper use of respirators. These requirements include
prohibiting conditions that may result in facepiece seal leakage,
preventing employees from removing respirators in hazardous
environments, taking actions to ensure continued effective
respirator operation throughout the work shift, and establishing
procedures for the use of respirators in IDLH atmospheres or in
interior structural firefighting situations.

a. Facepiece seal protection. Do not permit respirators with
tight-fitting facepieces to be worn by employees who have:

(1) Facial hair that comes between the sealing surface of
the facepiece and the face or that interferes with valve
function; or

(2) Any condition that interferes with the face-to-facepiece
seal or valve function.

(3) If an employee wears corrective glasses or goggles or
other PPE, ensure that such equipment is worn in a manner
that does not interfere with the seal of the facepiece to the
face of the user.

(4) For all tight-fitting respirators, ensure that employees
perform a user seal check each time they put on the
respirator using the procedures in 29 CFR 1910.134,
Appendix B-1, or procedures recommended by the respirator
manufacturer that can be demonstrated to be as effective as
those in Appendix B-1.

b. Continuing respirator effectiveness. Appropriate surveillance
shall be maintained of work area conditions and degree of
employee exposure or stress. When there is a change in work
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area conditions or degree of employee exposure or stress that
may affect respirator effectiveness, reevaluate the continued
effectiveness of the respirator. Ensure that employees leave
the respirator use area:

(1) To wash their faces and respirator facepieces as
necessary to prevent eye or skin irritation associated with
respirator use; or

(2) If they detect vapor or gas breakthrough, changes in
breathing resistance, or leakage of the facepiece. (If the
employee detects vapor or gas breakthrough, changes in
breathing resistance, or leakage of the facepiece, replace or
repair the respirator before allowing the employee to return
to the work area); or

(3) To replace the respirator or the filter, cartridge, or
canister elements.

c. Procedures for IDLH atmospheres. For all IDLH
atmospheres, ensure that:

(1) One employee or, when needed, more than one
employee is located outside the IDLH atmosphere;

(2) Visual, voice, or signal line communication is maintained
between the employee(s) in the IDLH atmosphere and the
employee(s) located outside the IDLH atmosphere;

(3) The employee(s) located outside the IDLH atmosphere
are trained and equipped to provide effective emergency
rescue;

(4) Adesignated competent person responsible for work
activities in the IDLH atmosphere is notified before the
employee(s) located outside the IDLH atmosphere enter the
IDLH atmosphere to provide emergency rescue;
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(5) The designated competent person, once notified,
provides necessary assistance appropriate to the situation;

(6) Employee(s) located outside the IDLH atmospheres are
equipped with pressure-demand or other positive-pressure
SCBAs, or a pressure-demand or other positive -pressure,
supplied-air respirator with auxiliary SCBA; and either
appropriate retrieval equipment for removing the
employee(s) who enter(s) these hazardous atmospheres
where retrieval equipment would contribute to the rescue of
the employee(s) and would not increase the overall risk
resulting from entry; or equivalent means for rescue where
retrieval equipment is not required.

d. Procedures for interior structural firefighting. In addition to
the requirements set forth under 5.E.10.c, in interior structural
fires, ensure that:

(1) Atleast two employees enter the IDLH atmosphere and
remain in visual or voice contact with one another at all
times;

(2) At least two employees are located outside the IDLH
atmosphere; and

(3) All employees engaged in interior structural firefighting
use SCBAs.

(4) One of the two individuals located outside the IDLH
atmosphere may be assigned to an additional role, such as
incident commander in charge of the emergency or safety
officer, so long as this individual is able to perform
assistance or rescue activities without jeopardizing the
safety or health of any firefighter working at the incident.

(5) Firefighters may perform emergency rescue activities
before an entire team has assembled.
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5.E.11 Maintenance and care of respirators. Provide for the

cleaning and disinfecting, storage, inspection, and repair of

respirators used by employees.

a.

Cleaning and disinfecting. Provide each respirator user with

a respirator that is clean, sanitary, and in good working order.

Ensure that respirators are cleaned and disinfected using the

procedures in 29 CFR 1910.134, Appendix B-2, or procedures

recommended by the respirator manufacturer, provided that

such procedures are of equivalent effectiveness. The respirators

shall be cleaned and disinfected at the following intervals:

b.

(1) Respirators issued for the exclusive use of an employee
shall be cleaned and disinfected as often as necessary to be
maintained in a sanitary condition;

(2) Respirators issued to more than one employee shall be
cleaned and disinfected before being worn by different
individuals;

(3) Respirators maintained for emergency use shall be
cleaned and disinfected after each use; and

(4) Respirators used in fit testing and training shall be
cleaned and disinfected after each use.

Storage. Ensure that respirators are stored as follows:

(1) All respirators shall be stored to protect them from
damage, contamination, dust, sunlight, extreme
temperatures, excessive moisture, and damaging chemicals;
and they shall be packed or stored to prevent deformation of
the facepiece and exhalation valve.

(2) In addition, emergency respirators shall be:

(a) Kept accessible to the work area;
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(b) Stored in compartments or in covers that are clearly
marked as containing emergency respirators; and

(c) Stored in accordance with any applicable
manufacturer’s instructions.

c. Inspection. Ensure that respirators are inspected as follows:

(1) All respirators used in routine situations shall be
inspected before each use and during cleaning;

(2) All respirators maintained for use in emergency
situations shall be inspected at least monthly and in
accordance with the manufacturer's recommendations, and
shall be checked for proper function before and after each
use; and

(3) Emergency escape-only respirators shall be inspected
before being carried into the workplace for use.

(4) Ensure that respirator inspections include the following:

(a) A check of respirator function, tightness of
connections, and the condition of the various parts
including, but not limited to, the facepiece; head straps;
valves; connecting tube; and cartridges, canisters, or
filters; and

(b) A check of elastomeric parts for pliability and signs of
deterioration.

(c) In addition, SCBA shall be inspected monthly. Air
and oxygen cylinders shall be maintained in a fully
charged state and shall be recharged when the pressure
falls to 90% of the manufacturer's recommended
pressure level. Determine that the regulator and warning
devices function properly.
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(5) For respirators maintained for emergency use:

(a) Certify the respirator by documenting the date the
inspection was performed, the name (or signature) of the
person who made the inspection, the findings, required
remedial action, and a serial number or other means of
identifying the inspected respirator; and

(b) Provide this information on a tag or label that is
attached to the storage compartment for the respirator, is
kept with the respirator, or is included in inspection
reports stored as paper or electronic files. This
information shall be maintained until replaced following a
subsequent certification.

d. Repairs. The employer shall ensure that respirators that fail
an inspection or are otherwise found to be defective are
removed from service and are discarded or repaired or adjusted
in accordance with the following procedures:

(1) Repairs or adjustments to respirators are to be made
only by persons appropriately trained to perform such
operations and only the respirator manufacturer's NIOSH-
approved parts designed for the respirator shall be used;

(2) Repairs shall be made according to the manufacturer's
recommendations and specifications for the type and extent
of repairs to be performed; and

(3) Reducing and admission valves, requlators, and alarms
shall be adjusted or repaired only by the manufacturer or a
technician trained by the manufacturer.

05.E.12 Breathing air quality and use. Provide employees using
atmosphere-supplying respirators (SAR and SCBA) with breathing
gases of high purity.
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a. Ensure that compressed air, compressed oxygen, liquid air,
and liquid oxygen used for respiration are in accordance with
the following specifications:

(1) Compressed and liguid oxygen shall meet the United
States Pharmacopoeia requirements for medical or
breathing oxygen; and

(2) Compressed breathing air shall meet at least the
requirements for Grade D breathing air described in
Compressed Gas Association (CGA) G-7.1, to include:

(a) Oxygen content (v/v) of 19.5-23.5%:

(b) Hydrocarbon (condensed) content of 5 milligrams per
cubic meter (mg/m?>) of air or less:

(c) Carbon monoxide (CO) content of 10 parts per million
(ppm) or less;

(d) Carbon dioxide (CO,) content of 1,000 ppm or less;
and

(e) Lack of noticeable odor.

(3) OSHA does not require the use of a specific instrument
to verify the compliance of air quality requirements
prescribed in CGA G-7.1. Any measuring instrument that
has an accuracy of + or - 25% at a 95% confidence limit is

acceptable.

b. The employer shall ensure that compressed oxygen is not
used in atmosphere-supplying respirators that have previously
used compressed air.

c. The employer shall ensure that oxygen concentrations
greater than 23.5% are used only in equipment designed for
oxygen service or distribution.
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d. The employer shall ensure that cylinders used to supply
breathing air to respirators meet the following requirements:

(1) Cylinders are tested and maintained as prescribed in the
Shipping Container Specification Regulations of the
Department of Transportation (DOT) (49 CFR 173 and 49

CFR 178);

(2) Cylinders of purchased breathing air have a certificate of
analysis from the supplier that the breathing air meets the
requirements for Grade D breathing air; and

(3) The moisture content in the cylinder does not exceed a
dew point of -50 degrees Fahrenheit (°F) (-45.6 degrees
Celsius (°C)) at 1 atmosphere pressure.

e. Ensure that compressors used to supply breathing air to
respirators are constructed and situated so as to:

(1) Prevent entry of contaminated air into the air-supply
system;

(2) Minimize moisture content so that the dew point at 1
atmosphere pressure is 10 °F (5.56 °C) below the ambient

temperature;

(3) Have suitable in-line, air-purifying, sorbent beds and
filters to further ensure breathing air quality. Sorbent beds
and filters shall be maintained and replaced or refurbished
periodically following the manufacturer's instructions. Since
the breathing air system and the frequency of use vary
among different users, there is no single testing frequency of
air quality that will be satisfactory for all users. When a new
breathing air system is installed, the air quality shall be
tested more frequently to establish a baseline for changing
the air purification agents. Once the baseline is established,
the testing frequency can be adjusted according to the
service life of the air purification agents.
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(4) Have atag containing the most recent change date and
the signature of the person authorized by the employer to
perform the change. The tag shall be maintained at the
compressor.

f. For compressors that are not oil-lubricated, ensure that CO
levels in the breathing air do not exceed 10 ppm. CO levels
must be measured each time the compressor is moved to a new
location. Portable breathing air- type compressors are not
required to be tested for Grade D breathing air.

g. For oil-lubricated compressors, use a high-temperature or
CO alarm, or both, to monitor CO levels. An "alarm"is an
audible device that is installed on the oil-lubricated air
compressor. If only high-temperature alarms are used, the air
supply shall be monitored at intervals sufficient to prevent CO in
the breathing air from exceeding 10 ppm.

h. Ensure that breathing air couplings are incompatible with
outlets for nonrespirable worksite air or other gas systems. No
asphyxiating substance shall be introduced into breathing air
lines.

i. Use breathing gas containers marked in accordance with the
NIOSH respirator certification standard, 42 CFR 84.

05.E.13 Identification of filters, cartridges, and canisters. Ensure

that all filters, cartridges, and canisters used in the workplace are

labeled and color coded with the NIOSH approval label and that the

label is not removed and remains legible.

05.E.14 Training and information. Provide effective training to

employees who are required to use respirators. The training must

be comprehensive, understandable, and recur annually, and more

often if necessary.

a. Ensure that each employee can demonstrate knowledge of
at least the following:

71



EM 385-1-1
3 Nov 03

(1) Why the respirator is necessary and how improper fit,
usage, or maintenance can compromise the protective effect
of the respirator;

(2) What the limitations and capabilities of the respirator are;

(3) How to use the respirator effectively in emergency
situations, including situations in which the respirator
malfunctions;

(4) How to inspect, put on and remove, use, and check the
seals of the respirator;

(5) What the procedures are for maintenance and storage of
the respirator;

(6) How to recognize medical signs and symptoms that may
limit or prevent the effective use of respirators; and

(7) The general requirements of the OSHA respirator
standard at 29 CFR 1910.134.

b. The training shall be conducted in a manner that is
understandable to the employee.

c. Provide the training prior to requiring the employee to use a
respirator in the workplace.

d. When it can be demonstrated by written documentation that
a new employee has received training within the last 12 months
that addresses the elements specified above, that employee is
not required to repeat such training provided that the employee
can demonstrate knowledge of those element(s). When training
is not repeated, it must be provided no later than 12 months
from the date of the previous training.

e. Retraining shall be administered annually, and when the
following situations occur:
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(1) Changes in the workplace or the type of respirator
render previous training obsolete;

(2) Inadequacies in the employee's knowledge or use of the
respirator indicate that the employee has not retained the
requisite understanding or skill; or

(3) Any other situation arises in which retraining appears
necessary to ensure safe respirator use.

f. The basic advisory information on respirators, as presented in
the OSHA respirator standard at 29 CFR 1910.134, Appendix D,
shall be provided in any written or oral format to employees who
wear respirators when such use is not required by this section
or by the employer.

05.E.15 Program evaluation. Conduct evaluations of the
workplace to ensure that the written respiratory protection program
is being properly implemented, and consult employees to ensure
that they are using the respirators properly.

a. Conduct evaluations of the workplace as necessary to
ensure that the provisions of the current written program are
being effectively implemented and that it continues to be
effective.

b. Regularly consult with employees required to use respirators
to assess the employees' views on program effectiveness and
to identify any problems. Any problems that are identified
during this assessment shall be corrected. Factors to be
assessed include, but are not limited to:

(1) Respirator fit (including the ability to use the respirator
without interfering with effective workplace performance);

(2) Appropriate respirator selection for the hazards to which
the employee is exposed:
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(3) Proper respirator use under the workplace conditions the
employee encounters; and

(4) Proper respirator maintenance.

05.E.16 Recordkeeping. Establish and retain written information
regarding medical evaluations, fit testing, and the respirator
program. This information will facilitate employee involvement in
the respirator program, assist in auditing the adequacy of the
program, and provide a record for compliance determinations by

OSHA.

a. Medical evaluation. Records of medical evaluations must be
retained and made available in accordance with 29 CFR
1910.1020.

b. Fit testing. Retain fit test records for respirator users until the
next fit test is administered. Establish a record of the QLFT and
ONFT administered to an employee including:

(1) The name or identification of the employee tested:

(2) Type of fit test performed:;

(3) Specific make, model, style, and size of respirator
tested:;

(4) Date of test; and

(5) The pass/fail results for OLFTSs or the fit factor and strip
chart recording or other recording of the test results for

ONFTs.

c. Retain a written copy of the current respirator program.

d. Written materials required by 05.E.15 shall be made
available upon request to affected employees.
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05.F BODY BELTS, HARNESSES, LANYARDS, AND LIFELINES
- SELECTION OF COMPONENTS

05.F.01 Personal fall arrest, fall restraint and positioning device
systems. Warning: Personal fall arrest systems are generally
only certified up to a combined weight of 310 pounds (Ib)
(140.6 kilograms (kq)) including the weight of the person and
equipment. Workers shall not be permitted to exceed this limit
unless permitted in writing by the manufacturer. > All fall
arrest systems shall meet the requirements contained in
ANSI/American Society of Safety Engineers (ASSE) Z359.1.

a. Personal fall arrest systems require the use of a full-body
harness: body belts and chest waist harnesses are not
acceptable as part of personal fall arrest systems.

b. The use of a body belt is permitted in positioning and restraint
systems.

05.F.02 Fall Arrest Systems - General.

a. Connectors shall be drop forged, pressed or formed steel, or
made of equivalent materials; shall have corrosion resistant
finish; and all surfaces and edges shall be smooth to prevent
damage to interfacing parts of the system.

b. D-rings, locking-type snaphooks, and other connectors shall
have a minimum tensile strength of 5,000 Ib (2,267.9 kQ);
D-rings and snaphooks shall be proof-tested to a minimum
tensile load of 3,600 Ib (1632.9 kg) without cracking, breaking,
or taking permanent deformation. > Proof testing is typically
conducted by the manufacturer, and a specification of
proof testing supplied with the manufactured good.

c. Personal fall arrest systems shall decelerate and bring the
employee to a complete stop within 42 in (106.6 cm), excluding
lifeline elongation, after free fall distance.
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d. Personal fall arrest systems, when stopping or preventing a
fall, shall not produce an arresting force on an employee of
more than 10 times the employee's weight or 1,800 Ib (816.4
kg), whichever is lower.

e. Positioning device systems shall prevent the user from free
falling no more than 2 ft (0.6 m).

f. Fall restraint systems shall prevent the user from reaching an
area where a free fall could occur.

g. Body harnesses shall consist of straps that are secured about
a body in a manner that distributes the arresting forces over at
least the thighs, waist, chest, shoulders, and pelvis, with
provision for attaching a lanyard, lifeline, or deceleration device.

h. Snaphooks and carabiners shall be of the self-locking type.

05.F.03 Lifelines and lanyards.

a. Lanyards and vertical lifelines shall have a minimum tensile
strength of 5,000 Ibs (2,267.9 kq).

b. Horizontal lifelines shall be designed, installed, and used,
under the supervision of a qualified person, as part of a
complete personal fall arrest system, which maintains a factor of
safety of at least two.

c. Self-retracting lifelines and lanyards that automatically limit
free fall distance to 2 ft (0.6 m) or less shall be capable of
sustaining a minimum tensile load of 3,000 Ibs (1,360.7 kg)
applied to the device with the lifeline or lanyard in the fully
extended position. Self-retracting lifelines and lanyards that do
not limit free fall distance to 2 ft (0.6 m) or less, rip stitch
lanyards, and tearing and deforming lanyards shall be capable
of sustaining a minimum tensile load of 5,000 Ib (2,267.9 kg)
applied to the device with the lifeline or lanyard in the fully
extended position.
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d. Ropes and straps (webbing) used in lanyards, lifelines, and
strength components of body belts and body harnesses shall be
made from synthetic fibers.

e. Harness lanyards shall not be looped back over or through a
large object and then attached back to themselves unless
permitted by the manufacturer.

05.F.04 Lineman's equipment.

a. All fabric for safety straps shall be capable of withstanding an
alternating current dielectric test of not less than 25,000 volts
per foot "dry" for 3 minutes, without visible deterioration.

b. All fabric and leather used shall be capable of being tested
for leakage current and not exceed 1 milliampere when a
potential of 3,000 volts is applied to the electrodes 12 in

(30.4 cm) apart.

c. Direct current testing may be permitted in lieu of alternating
current testing.

05.G ELECTRICAL PROTECTIVE EQUIPMENT

05.G.01 Persons working on electrical distribution systems shall be
provided with the appropriate electrical protective equipment, which
shall be inspected, tested, and maintained in safe condition in
accordance with the standards referenced in Table 5-4.

05.G.02 Employees may use rubber gloves, sleeves, blankets,
covers, and line hose only when required by special conditions for
work on energized facilities. Rubber goods provided to protect
employees who work on energized facilities must meet ASTM
specifications. Electrical workers' rubber insulating protective
equipment shall be visually inspected for damage and defects prior
to each use.
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TABLE 54

STANDARDS FOR ELECTRICAL PROTECTIVE EQUIPMENT

SUBJECT NUMBER AND TITLE

Head ANSI 789.1, Requirements for Protective

Protection Headwear for Industrial Workers

Eye and face ANSVASSE 787.1, Practice for Occupational and

protection Educational Eye and Face Protection

Gloves ASTM D120, Standard Specification for Rubber
Insulating Gloves

Sleeves ASTM D1051, Standard Specification for Rubber
Insulating Sleeves

Gloves and ASTM F496, Standard Specification for In-

sleeves Service Care of Insulating Gloves and Sleeves

Leather ASTM F696, Standard Specification for Leather

protectors Protectors for Rubber Insulating Gloves and
Mittens

Footwear ASTM F1117, Standard Specification for
Dielectric Overshoe Footwear
ANSI 741, Standard for Personnel Protection -
Protective Footwear

Visual ASTM F1236, Standard Guide for Visual

inspection Inspection of Electrical Protective Rubber
Products

Apparel ASTM F1506, Standard Performance
Specification for Flame Resistant Textile
Materials for Wearing Apparel for Use by
Electrical Workers When Exposed to Momentary
Electric Arc and Related Thermal Hazards
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05.G.03 Electric flash protection shall be provided for any person
who enters the flash protection zone (See 11.A.06). They must
wear flame-resistant clothing and PPE, based on the incident
exposure associated with the specific task. Refer to NFPA 70E for
specific Hazard Risk Classifications and clothing/equipment
requirements. > Synthetic clothing such as acetate, nylon,
polyester, rayon, either alone or_in blends with cotton, are
prohibited in the flash protection zone.

a. Employees must wear protective eye equipment whenever
there is a danger from electric arcs, flashes, flying objects, or
electrical explosion.

b. Employees must wear flame-resistant clothing whenever
they may be exposed to an electric flash. If used, flash suits
and their closure design must permit easy and rapid removal.
The entire flash suit, including the window, must have energy-
absorbing characteristics suitable for arc-flash-exposure. Use
clothing and equipment to maximize worker protection. Clothing
and equipment required by the degree of electrical hazard
exposure can be worn alone or be integrated with nhormal
apparel. Protective clothing and equipment must cover
associated parts of the body and all normal apparel that is not
flash-flame resistant, while allowing movement and visibility.

> Do not wear synthetic materials that can melt next to skin.

c. Employees must wear rubber-insulating gloves where there
is a danger of hand or arm injury from electric shock or arc-flash
burns due to contact with energized parts. Gloves made from
layers of flame-resistant material provide the highest level of
protection. Leather glove protectors should be worn over
voltage-rated rubber gloves.

d. Dielectric overshoes are required where electrically insulated
footwear is used for protection against step and touch potential.

e. Table 3-3.9.1 of Part Il of NFPA 70E should be used to
determine the Hazard/Risk cateqory associated with each task.
Once the Hazard/Risk category has been determined, refer to
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Table 3-3.9.1 of Part Il of NFPA 70E to determine the
requirements for protective clothing or other PPE.

05.G.04 An air test shall be performed on electrical workers' rubber
insulating gloves before each use.

05.G.05 Protective equipment of material other than rubber shall
provide equal or better electrical and mechanical protection.

05.G.06 Only live-line tool poles having a manufacturer's
certification to withstand at least the following tests shall be used:

a. 100,000 volts per foot of length for 5 minutes when the tool is
made of fiberglass, or

b. 75,000 volts per foot of length for 3 minutes when the tool is
made of wood, or

c. Other equivalent tests.

05.G.07 Only tools and equipment intended for live-line bare hand
work shall be used on transmission lines. The tools shall be kept
dry and clean and shall be visually inspected before use each day.

05.G.08 See Section 05.F for requirements on lineman's personal
fall protection equipment.

05.H PERSONAL FLOATATION DEVICES

05.H.01 Type lll, Type V_work vests, or better U.S. Coast Guard
(USCG)-approved International Orange personal floatation device
(PFD) equipped with a USCG-approved automatically activated
light (lights on Type lll and Type V PFDs are not required on
projects performed exclusively during daylight hours) and
retroreflective tape shall be provided to and properly worn_(zipped,
tied, latched, etc., in closed fashion) by all persons in the following
circumstances (inflatable PFDs will not be worn by workers on
USACE sites): > See Figure 5-1.
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a. On floating pipelines, pontoons, rafts, or stages;

b. On structures or equipment (including heavy operating
equipment that is not secured to the structure) extending over or
next to water except where guardrails, personal fall protection
system, or safety nets are provided for employees;

c. Working alone at night where there are drowning hazards,
regardless of other safeguards provided;

d. In skiffs, small boats, or launches, unless in an enclosed
cabin or cockpit; or

e. Wherever there is a drowning hazard.

05.H.02 Before and after each use, the PFD shall be inspected for
defects that would alter its strength or buoyancy: defective devices
or devices with less than 13-Ib (5.8-kg) buoyancy shall be removed
from service.

05.H.03 Throwable devices (Type IV PFD).
a. On USCG-inspected vessels, ring buoys are required to

have automatic floating electric water lights as required by
46 CFR 160.

b. On all other floating plant and shore installations, lights on
life rings are required only in locations where adequate general
lighting (e.q., floodlights, light stanchions) is not provided. For
these plants and installations, at least one life ring, and every
third one thereafter, shall have an automatic floating electric
water light attached.

c. All PFDs shall be equipped with retroreflective tape in
accordance with USCG requirements.

d. Life rings (rope attachment not required) and ring buoys
(rope attachment required) shall conform to the requirements of
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46 CFR 160 (USCG approved) and should have at least 70 ft
(21.3 m) of 3/8-in (0.9-cm) solid braid polypropylene, or
equivalent, attached. Throw bags may be used in addition to life
rings or ring buoys. Life rings or ring buoys shall be readily
available and shall be provided at the following places:

(1) Atleast one on each safety skiff;

(2) Atleast one on all motor boats up to 40 ft (12.1 m) in
length and at least two for motor boats 40 ft (12.1 m) in
length or longer;

(3) Atleast two on any other piece or group of floating plant
up to 100 ft (30.4 m) in length and one additional for each
increase in length of 100 ft (30.4 m) or fraction thereof; and

(4) Atleast one at intervals of not more than 200 ft (60.9 m)
on pipelines, walkways, wharves, piers, bulkheads, lock
walls, scaffolds, platforms, and similar structures extending
over or immediately next to water, unless the fall distance to
the water is more than 45 ft (13.7 m), in which case a life
ring shall be used. (The length of line for life rings at these
locations shall be evaluated, but the length may not be less
than 70 ft (21.3 m).)

05.H.04 At navigation locks, an analysis of the benefits versus the
hazards of using floating safety blocks (blocks that may be quickly
pushed into the water to protect individuals who have fallen in the
water from being crushed by vessels) shall be made.

a. This analysis shall be documented as an AHA.

b. If the use of blocks is found acceptable, consideration shall
be given to the size and placement of the blocks, the
appropriate means of securing and signing the blocks, etc.
When the use of blocks is found unacceptable, alternative
safety measures shall be developed.
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05.1 LIFESAVING AND SAFETY SKIFFS

05.1.01 At least one skiff shall be immediately available at locations
where employees work over or immediately next to water.

05.1.02 Personnel trained in launching and operating the skiff shall
be readily available during working hours. Lifesaving personnel
shall perform a lifesaving drill,_including the launching and recovery
of the skiff, before the initiation of work at the site and periodically
thereafter as specified by the GDA (but at least monthly or
whenever new personnel are involved).

05.1.03 Skiffs shall be kept afloat or ready for instant launching.
05.1.04 Required equipment must be onboard and meet or exceed
USCG requirements and the requirements of Section 19 of this
manual. Skiffs shall be equipped as follows:

a. Four oars (two if the skiff is motor powered);

b. Oarlocks attached to gunwales or the oars;

c. One ball-pointed boat hook;

d. One ring buoy with 70 ft (21.3 m) of 3/8-in (0.9-cm) solid braid
polypropylene, or equivalent, line attached; and

e. PFDs in number equaling the skiff rating for the maximum
number of personnel allowed on board.

05.1.05 In locations where waters are rough or swift, or where
manually-operated boats are not practical, a power boat suitable for
the waters shall be provided and equipped for lifesaving.

05.1.06 Skiffs and power boats shall have flotation tanks or buoyant

material capable of floating the boat and its equipment and the
crew.
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05.1.07 On vessels (e.qg., skiffs) without permanently mounted

navigation lights, portable battery-operated navigation lights will be
available and used for night operations.
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SECTION 6

HAZARDOUS SUBSTANCES, AGENTS, AND
ENVIRONMENTS

06.A GENERAL

06.A.01 Exposure standards.

a. Exposure, through inhalation, ingestion, skin absorption, or
physical contact, to any chemical, biological, or physical agent
in excess of the acceptable limits specified in the most recently
published American Conference of Governmental Industrial
Hygienist (ACGIH), "Threshold Limit Values and Biological
Exposure Indices," or by OSHA, whichever is more stringent,
shall be prohibited.

b. In case of conflicts between ACGIH and other standards or
regulations referenced in this manual, the more stringent shall
prevail.

c. The employer shall comply with all applicable standards and
regulations to reduce contaminant concentration levels as low
as is reasonably achievable (ALARA).

06.A.02 Hazard evaluation.

a. All operations, materials, and equipment shall be evaluated
to determine the presence of hazardous environments or if
hazardous or toxic agents could be released into the work
environment.

b. AHA and/or PHA shall be used for the evaluation. The
analyses shall identify all substances, agents, and environments
that present a hazard and recommend hazard control
measures. Engineering and administrative controls shall be
used to control hazards; in cases where engineering or
administrative controls are not feasible, PPE may be used.
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c. The analyses shall identify: that it serves as certification of
hazard assessment; the workplace and activity evaluated; the
name of the person certifying that the evaluation has been
performed; and the date of the evaluation.

d. Operations, materials, and equipment involving potential
exposure to hazardous substances, agents, or environments
shall be evaluated by a qualified industrial hygienist, or other
competent person, to formulate a hazard control program. This
program must be accepted by the GDA before the start of
operations. > This evaluation shall be performed at least

annually for USACE operations.

06.A.03 Testing and monitoring.

a. Approved and calibrated testing devices shall be provided to
measure hazardous substances, agents, and environments.
(Devices shall be labeled indicating the name of the individual
performing the calibration and date of the current calibration.)

b. Individuals performing testing and monitoring shall be trained
in testing and monitoring procedures and hazards: testing
devices shall be used, inspected, and maintained in accordance
with the manufacturer's instructions, a copy of which shall be
maintained with the devices.

c. NIOSH sampling and analytical methods, OSHA required, or
other approved sampling and analytical methods shall be used;
laboratories used for analysis shall be accredited by nationally
recognized bodies, such as the American Industrial Hygiene
Association (AIHA), for the type of analysis performed.

d. Determinations of the concentrations of, and hazards from,
hazardous substances, agents, and environments shall be
made by a qualified industrial hygienist or other competent
person during initial startup and as frequently as necessary to
ensure the safety and health of the work environment.
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e. Records of testing/monitoring shall be maintained on site and
shall be available to the GDA upon request.

06.A.04 The following precedence shall be in the control of
exposure to hazardous substances, agents, and environments:

a. Engineering controls (such as local/general ventilation) shall
be instituted to limit exposure to hazardous substances, agents,
and environments within acceptable limits;

b. When engineering controls are not feasible or are not
sufficient to limit exposure to hazardous substances, agents,
and environments within acceptable limits, work practice
controls (such as the wetting of hazardous dusts) shall be
instituted,;

c. When engineering or work practice controls are not feasible
or are not sufficient to limit exposure to hazardous substances,
agents, and environments within acceptable limits, PPE
programs (such as the use of respirators or gloves) shall be
instituted.

06.B HAZARDOUS SUBSTANCES

06.B.01 When any hazardous substance is procured, used, stored,
or disposed, MSDS for the substances shall be available at the
worksite. > See 01.B.06.

a. Information contained in the MSDS shall be incorporated in
the AHA/PHASs for the activities in which the material will be
used and will be followed in the use, storage, and disposal of
the material and the selection of hazard control and emergency
response measures.

b. All employees using, storing, or disposing of hazardous
substances shall receive training in the information contained in
the MSDS for the substance and any general safety and health
instruction required to understand this information.
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06.B.02 When engineering and work practice controls are either
infeasible or insufficient, appropriate PPE and sanitary facilities
shall be provided and used for the transportation, use, and storage
of hazardous substances.

a. When irritants or_hazardous substances may contact skin or
clothing, sanitary facilities and PPE shall be provided. PPE may
include suitable gloves, face/eye protection and chemical
protective suits. The qualified industrial hygienist or other
competent personnel shall determine the scope and type of
protective gear. Special attention should be given to selecting
proper chemical protection when working with materials
designated with a “skin” notation by OSHA standards or by
ACGIH in the latest edition of their Threshold Limit Values and
Biological Exposure Indices booklet. Such materials may
produce systemic toxic effects through absorption through

unbroken skin. > See also 02.D and Section 5.

b. When the eyes or body of any person may be exposed to
harmful substances, suitable facilities for quick drenching or
flushing of the eyes and body shall be provided within the work
area for immediate emergency use. > Reference ANSI Z358.1.

(1) Emergency eyewash equipment must be provided where
there is the potential for an employee’s eyes to be exposed
to corrosives, strong irritants, or toxic chemicals. >See
Appendix O for definitions.

(2) The emergency eyewash equipment must irrigate and
flush both eyes simultaneously while the operator holds the
eyes open.

(3) The emergency eyewash equipment must deliver at
least 0.4 gallons (gal) (1.5 liters (L)) of water per minute for
15 minutes or more.

(4) Personal eyewash units are portable, supplementary
units that support plumbed units or self-contained units,
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or both, by delivering immediate flushing for less than

15 minutes. Personal eyewash equipment may be used to
supplement emergency washing facilities, however, they
must not be used as a substitute.

(5) All plumbed emergency eyewash facilities and hand-held
drench hoses must be activated weekly and inspected
annually to ensure that they function correctly and that the
quality and quantity of water is satisfactory for emergency
washing purposes.

06.B.03 Transportation, use, storage, and disposal of hazardous
substances shall be under the supervision of a qualified person.

a. Transportation, use, and storage of hazardous substances
shall be planned and controlled to prevent contamination of
people, animals, food, water, equipment, materials, and
environment.

b. All storage of hazardous substances shall be in accordance
with the recommendations of the manufacturer and accessible
only to authorized persons.

c. Disposal of surplus or excess materials and containers shall
occur in a manner that will not contaminate or pollute any water
supply, ground water, or streams; and will comply with Federal,
State, and local regulations and guidelines.

d. Containers that have been used for hazardous substances
shall not be used for any other material until they have been
cleaned in accordance with the hazardous substance
manufacturer's recommendations.

e. Every hazardous substance being transported for disposal
shall be transported with a copy of the substance's MSDS.

06.B.04 Process safety management of highly hazardous

chemicals shall be employed in accordance with 29 CFR 1910.119
or 29 CFR 1926.64 whenever a work activity involves:
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a. A process that involves a chemical at or above the threshold
guantities listed in Appendix A of the above-cited CFRs, or

b. A process that involves a flammable liquid or gas as defined
in 29 CFR 1926.59(c) on site in one location in a quantity of
10,000 Ib (4535.9 kq) or more, except:

(1) Hydrocarbon fuels used solely for workplace
consumption as a fuel if such fuels are not part of a process
containing another highly hazardous chemical covered by
the standards cited above, or

(2) Flammable liquids stored in atmospheric tanks or
transferred that are kept below their normal boiling point
without benefit of chilling or refrigeration.

06.B.05 Lead and Asbestos Hazard Control Activities.

a. General. Prior to beginning work that will impact lead-
containing materials, to include protective and decorative
coatings or asbestos-containing materials, a written lead
compliance plan and/or asbestos hazard abatement plan shall
be developed. The lead compliance plan shall be in accordance
with 29 CFR 1910.1025 and 29 CRF 1926.62. The asbestos
hazard abatement plan shall be in accordance with 29 CFR
1910.1001; 29 CFR 1926.1101; and 40 CFR 61, Subpart M.
The plan(s) shall be developed as an appendix to the contract
APP or, for USACE operations, the Project Safety Plan. The
written plan(s) shall be submitted for acceptance by the GDA
before beginning work. Unified Facility Guide Specifications
(UFGS) for lead, asbestos and general safety and health
requirements have been published and should be used in
developing contract specifications.

b. Lead Compliance Plan. A lead compliance plan shall
describe the procedures to be followed in order to protect
workers from lead hazards while performing lead hazard control
activities. The Plan shall address the following:
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(1) A description of each work activity in which lead is
emitted. The description shall include such topics as
equipment and materials used, controls in place, crew size,
job responsibilities, operating procedures, and maintenance
practices; and shall also include work activity locations and
lead-containing components keyed to the project drawings.

(2) Description of means to be used to achieve exposure
compliance, including any engineering controls.

(3) Worker exposure assessment procedures to monitor and
document worker lead exposure. Exposure monitoring shall
include two types:

(a) Initial determination (monitoring for the initial
determination may be omitted if there is sufficient
objective or historical data showing action level
compliance according to the requirements), and

(b) Continued exposure monitoring required as a result
of initial exposure determinations.

(4) Protective clothing to protect workers from lead
exposure, housekeeping procedures to prevent the spread
of lead contamination both in and beyond the lead hazard
control area, and hygiene facilities and practices to prevent
workers from inadvertent ingestion of lead.

(5) Administrative controls to limit worker exposure to lead,
including worker rotation schedule to be employed, if
engineering controls or PPE precautions fail to eliminate
exposures exceeding the permissible exposure limit (PEL).

(6) Medical surveillance procedures to monitor worker lead
exposures and assure fitness for wearing respiratory
protection devices.

(7) Competent person and worker training required to
assure workers understand the significance of the lead
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hazards and how to protect themselves.

(8) Detailed sketches identifying lead hazard control areas,
including decontamination areas and facilities, critical
barriers, and physical and air distribution boundaries.

(9) Perimeter or other area air monitoring outside or
adjacent to the requlated area.

(10) Any security required for each lead hazard control area.

(11) Waste generation, characterization, transportation, and
disposal (including recordkeeping).

c. Asbestos Hazard Abatement Plan. An asbestos hazard
abatement plan shall describe the procedures to be followed to
protect workers from asbestos hazards while performing work
that will disturb asbestos-containing materials. The Plan shall
address the following:

(1) A description of each activity where asbestos will be
disturbed. The description shall include the OSHA class of
work, equipment required, controls to be used, crew size, job
responsibilities, maintenance practices, and locations keyed
to the project drawings.

(2) Method of notification of other employers at the worksite

(3) Description of requlated areas, including types of
containment, decontamination unit plan, and engineering
controls.

(4) Air monitoring: personal, environmental, and clearance.
Worker exposure assessment procedures shall address
monitoring and documenting worker exposures. An initial
determination shall be performed to meet the OSHA
requirements. Monitoring for the initial determination may be
omitted if there is sufficient objective or historical data
showing compliance with the requirements. Continued
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exposure monitoring may be required as a result of initial
exposure determinations. Environmental monitoring shall
demonstrate the absence of asbestos fiber migration outside
the requlated area. Clearance monitoring shall document
that the area has met specified clearance criteria.

(5) PPE, including respirators and clothing.

(6) Housekeeping procedures addressing the prevention of
the spread of contamination both in and beyond the
requlated area.

(7) Hyagiene facilities and practices to prevent workers from
inadvertently spreading contamination.

(8) Competent person and worker training required that
assures workers understand the significance of the hazards
and how to protect themselves.

(9) Medical surveillance, as required, to assess exposure
and to monitor worker fitness to perform work tasks while
wearing PPE to include respiratory protection devices.

(10) Waste generation, containerization, transportation, and
disposal (including recordkeeping).

(11) Security, fire, and medical emergency response
procedures.

06.C HOT SUBSTANCES
06.C.01 Heating devices and melting kettles.

a. Heating devices and melting kettles shall be placed on firm,
level foundations and shall be protected against traffic,
accidental tipping, or similar hazards and, whenever possible,
shall be placed downwind from workers or occupied buildings..
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b. A fire extinguisher, rated not less than 2-A:20-B:C, shall be
available at all locations where heating devices and melting
kettles are in use. > Hot work permits shall be required on
Government installations unless otherwise indicated by the
GDA.

c. Heating devices and melting kettles shall not be left
unattended when in use. > See 09.J.03

d. Bituminous-material melting kettles shall be provided with an
effective lid or hood and a thermometer in operating condition.

e. Bituminous-material melting kettles shall not be used or
operated inside, atop, or within 25 ft (7.6 m) of buildings or
combustible material.

06.C.02 Enclosed areas in which hot substances are heated or
applied shall be ventilated.

06.C.03 Ladles, equipment, and material shall be moisture-free
before being used or placed in heated material.

06.C.04 Transporting and handling hot substances.

a. Runways or passageways, clear of obstructions, shall be
provided for all persons carrying hot substances.

b. Hot substances shall not be carried up or down ladders.

c. When hoists are used to raise or lower hot substances,
attention shall be given to assuring that the hoisting mechanism
is adequate for the loads imposed and is securely braced and
anchored.

d. All persons handling hot substances shall be provided

protection against contact with, or exposure to radiant heat,
glare, fumes, and vapors of the substances. > See Section 5.
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e. Containers for handling and transporting hot substances shall
be of substantial construction, free from any soldered joints or
attachments, and shall not be filled higher than 4 in (10.1 cm)
from the top.

06.D0 HARMFUL PLANTS, ANIMALS, AND INSECTS

06.D.01 Protection against hazards from animals and insects shall
include, as applicable, the following:

a. PPE such as boots, hoods, netting, gloves, and masks;

b. Repellents;

c. Drainage or spraying of breeding areas;

d. Burning or destruction of nests;

e. Smudge pots and aerosols for protecting small areas;

f. Elimination of conditions that propagate insects or vermin;

g. Extermination measures;

h. Inoculation;

i. Approved first-aid remedies for employees; and

j. Instruction in recognition of the animals and insects.
06.D.02 In areas where employees are exposed to poisonous
plants (e.g., poison ivy, oak, or sumac), the following protective
measures, as applicable, shall be provided:

a. Removal or destruction of plants, where practical;

b. Appropriate protective clothing such as gloves;
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c. Protective ointments;

d. Soap and water for washing exposed parts;

e. Approved first-aid remedies; and

f. Instruction in recognition and identification of the plants.

06.D.03 When burning poisonous plants, controls shall be
instituted to prevent contact with or inhalation of toxic elements
contained in the smoke.

06.E IONIZING RADIATION

06.E.01 Anyone who procures, uses, possesses, transports,
transfers, or disposes of radioactive materials or radiation
generating devices shall:

a. Notify, in writing, the GDA of the nature of the material or
device, a description of the intended use, the location of use
and storage, and all transportation and disposal requirements.

b. Secure appropriate authorization or permit if a licensed or
DOD regulated radiological device or radioactive material is to
be used on a DOD installation (a lead time of at least 45 days
should be allowed for obtaining a DOD authorization or permit).

c. Provide to the GDA a copy of all Nuclear Regulatory
Commission (NRC) or Agreement State licenses, the Army
Radiation Authorization (ARA), and reciprocity forms (to include
NRC Form 241), as applicable.

06.E.02 Qualified Personnel.

a. Operations involving radiation hazards or use of radioactive
material or radiation generating devices shall be performed
under the direct supervision of a person, designated in writing
by the Radiation Safety Officer (RSO), who is qualified and
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responsible for radiological safety. This person shall conduct
surveys, evaluate and secure any specialized assistance to
assure compliance with radiation protection standards.

b. The RSO will be technically qualified, meeting the
experience, training, and education requirements listed below:

(1) Formally trained in radiation protection that includes the
following topics: physics of radiation; radiation’s interaction
with matter; mathematics necessary for the subject matter;
biological effects of radiation; type and use of instruments for
detection, monitoring and surveying radiation; radiation
safety techniques and procedures; and use of time, distance,
shielding, engineering controls, and PPE to reduce radiation
exposure.

(2) Hands-on training in the uses all of the equipment,
instrumentation, procedures, and theory used in their unit.

(3) Knowledge of regulations (NRC, U.S. Environmental
Protection Agency (USEPA), Department of Energy (DOE),
DOT and DOD, to include all applicable DOD Components)
pertaining to radioactive materials, radiation generating
devices, and radioactive and mixed waste; and

(4) Knowledge of the USACE Radiation Safety Program,
and recordkeeping requirements for work with radioactive
materials and radiation generating devices.

06.E.03 Radiation Safety Program.

a. Operations involving regulated radiation hazards, and users
of radioactive material or radiation generating devices, shall
develop and implement a Radiation Safety Program. The
program shall be managed by the RSO and based on sound
radiation safety principles that shall keep occupational doses
and doses to the public ALARA. A RSO and lonizing Radiation
Safety Committee (IRSC) shall be established in accordance
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with 10 CFR 20 and DOD requirements as part of the Radiation
Program. The program shall be reviewed annually.

b. All personnel entering an area where radioactive material or
radiation generating devices are used, and where there is a
potential for an individual to receive a Total Effective Dose
Equivalent (TEDE) of 100 milliRems (mrem) or more in 1 year,
shall receive instruction in:

(1) The presence of the material or device;
(2) Health and safety problems associated with exposure to
radiation, including the potertial effects of radiation on a
pregnant female, the fetus, or embryo;
(3) Precautions and controls used to control exposure;
(4) Proper use of instrumentation and dosimetry in the area;
(5) The Radiation Safety Program required in 06.E.03a; and
(6) Their rights and responsibilities.
c. The Radiation Safety Program will include plans and
procedures for handling credible emergencies involving
radiation and radioactive materials. This will include

coordination with civilian and/or military emergency response
organizations as necessary.

06.E.04 Dose Limits.

a. Occupational dose limits shall be based on the TEDE.
> See Table 6-1.

(1) An annual limit thatis the more limiting of: 5 rems (0.05

sieverts (Sv)) TEDE, or the sum of the deep dose equivalent
and the committed dose equivalent to any individual organ or
tissue of 50 rems (0.5 Sv), or 15 rems (0.15 Sv) to the lens
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TABLE 6-1
OCCUPATIONAL DOSE RATES
Body Annual limits | Annual limits | Suggested
part (NRC) per (NRC) ALARA limits
RSO without RSO
Whole 5rem 0.5 rem 0.1rem
body (0.05 Sv) (0.005 Sv) (0.001 Sv)
Individual 50 rem 5rem 0.5rem
organ (0.5 Sv) (0.05 Sv) (0.005 Sv)
Lens of 15rem 1.5rem 0.15rem
eye (0.15 Sv) (0.015 Sv) (0.15 Sv)
Skin 50 rem 5rem 0.5rem
(0.5 Sv) (0.05 Sv) (0.005 Sv)

of the eye, or 50 rems (0.5 Sv) shallow dose equivalent to
the skin or any extremity.

(2) Without the written approval of the RSO, the annual
occupational dose shall not exceed the more limiting of:

0.5 rems (0.005 Sv) TEDE, or the sum of the deep dose
equivalent and the committed dose equivalent to any
individual organ or tissue of 5 rems (0.05 Sv), or 1.5 rems
(0.015 Sv) to the lens of the eye, or 5 rems (0.05 Sv) shallow
dose equivalent to the skin, or any extremity.

(3) To keep doses ALARA, the user shall set administrative
action levels below the annual dose limits. These action
levels shall be realistic and attainable. Suggested action
levels are the more limiting of: 0.1 rems (0.001 Sv) TEDE, or
the sum of the deep dose equivalent and the committed
dose equivalent to any individual organ or tissue of 0.5 rems
(0.005 Sv), or 0.15 rems (0.0015 Sv) to the lens of the eye,
or 0.5 rems (0.005 Sv) shallow dose equivalent to the skin or
any extremity.
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b. Planned special exposures shall not be used without the
written consent of the RSO and the IRSC.

c. No employee under 18 years of age shall receive
occupational exposure to ionizing radiation.

d. The dose to a declared pregnant worker shall not exceed
0.5 rem (0.005 Sv) during the entire gestation period and efforts
shall be made to avoid variations in a uniform monthly exposure
rate. If the dose to the embryo/fetus exceeds or is within 0.05
rem of 0.5 rem at the time of declaration, then dose to the
embryo/fetus is limited to 0.05 rem for the remainder of

gestation.

06.E.05 Radiation Monitoring, Surveys, and Dosimetry.
a. Users of radioactive material or radiation generating devices
shall conduct surveys and monitoring to ensure occupational
dose limits are not exceeded.

b. Instruments used for radiation monitoring and surveying shall
be:

(1) Available and used whenever radioactive material or
radiation generating devices are used,;

(2) Properly calibrated to a National Institute of Standards
and Technology (NIST) traceable source;

(3) Appropriate for the type and intensity of the radiation
surveyed; and

(4) Operationally checked against a dedicated check source
before each use.

c. Users of radioactive material or radiation generating devices
and visitors or personnel performing work tasks in the area shall
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coordinate with the RSO for appropriate dosimetry use
whenever any of the following situations exist:

(1) Anindividual enters a Radiation Area (>5 mrem

(50 microsieverts (n5v)) in any 1 hour), or a High Radiation
Area (>100 mrem (1 millisieverts (mSv)) in any 1 hour), or a
Very High Radiation Area (>500 rad (5 Gray (Gy)) in 1 hour),

(2) An individual has the potential to receive greater than
0.5rem (0.005 Sv) in 1 year.

d. All external dosimetry shall be processed by a National
Voluntary Laboratory Accreditation Program (NVLAP) certified
laboratory. USACE personnel shall use the designated
Department of Army (DA) dosimetry center.

e. Users of unsealed radioactive material sources shall institute
an internal dosimetry program:

(1) When there is a potential for a worker to receive an
internal dose of greater than 0.5 rem (5 mSv) per year,

(2) That is reviewed and approved by a qualified health
physicist, and

(3) That contains provisions for a pre-exposure bioassay, a
bioassay method capable of detecting internal radioactive
materials, at a level below 10% of the annual limits of intake
(ALI) listed in Appendix B of 10 CFR 20 for each
radionuclide used, appropriate action levels for requiring
additional bioassay, actions for individuals found to have
internally deposited radioactive materials, and provisions for
post-exposure bioassay.

06.E.06 Access, Storage, and Control.

a. All radiological devices and radioactive materials shall be
designed, constructed, installed, used, stored, transported, and
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disposed of in such a manner to assure personnel exposures
are kept ALARA.

b. Users of radioactive materials or radiation generating
devices shall post signs and control access to radiation areas in
accordance with 06.E.08.

c. Where radiation levels exceed 2 mrem (20 nBv) in any

1 hour, users shall use engineering controls, shielding, access
time limitation, and/or physical separation to keep doses to the
public ALARA.

d. Users shall secure radioactive material and radiation
generating devices against theft or unauthorized use.

e. Storage shall be in accordance with any license or permit
requirements.

f. Radioactive material and radiation generating devices, not in
storage, shall be under constant control and surveillance.

g. Operations involving regulated radiation hazards or users of
regulated radioactive material or radiation generating devices
shall conduct surveys to ensure that the public dose limit of
0.01 rem (0.0001 Sv) is not exceeded.

06.E.07 Respiratory Protection and other Controls.

a. Users of radioactive material shall, to the extent practicable,
institute process or engineering controls to limit concentrations
of radioactive materials in air.

b. Where process or engineering controls are unable to control
airborne radioactive material concentrations, users shall
increase monitoring and limit intakes of radioactive materials
through control of access, limitation of exposure times, use of
respiratory protection equipment, or other controls.
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c. The use of respiratory protection equipment shall be in
compliance with 05.E., of this manual, and shall be limited by
the protection factors listed in Appendix A of 10 CFR 20.

06.E.08 Signs, Labels, and Posting Requirements.

a. The RSO shall post in a conspicuous location a sign or signs
bearing the standard radiation symbol shown in Figure 8-5 and
the following words:

(1) "Caution, Radiation Area" - areas where radiation field
is equal to or greater than 5 mrem (0.05 mSv) in any 1 hour
and less than 100 mrem (1 mSv) in any 1 hour;

(2) "Caution, High Radiation Area" - areas where radiation
field is equal to or greater than 100 mrem in any 1 hour
(0.1 mSv) and less than 500 rads (5 Gy) in any 1 hour;

(3) "Grave Danger, Very High Radiation Area" - areas
where the radiation field is equal to or greater than 500 rads
(5 Gy) inany 1 hour;

(4) "Caution, Airborne Radioactivity Area" - areas where
airborne radioactive material concentrations are greater than
the derived air concentration (DAC) limits listed in 10 CFR
20, Appendix B; or

(5) "Caution, Radioactive Material" - rooms where
guantities of radioactive materials in excess of ten times the
10 CFR 20, Appendix C quantities are used or stored.

b. Users who receive or expect to receive a package containing
radioactive material shall follow the package receipt procedures
listed in 10 CFR 20.1906.

c. When a site has an NRC license, the RSO shall post an NRC
Form 3 in a location visible to all employees who work with or
around radioactive materials.
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06.E.09 Radioactive Waste Disposal.

a. Radioactive sealed sources (and gauges) when no longer
needed may be returned (transferred) to the manufacturer.
The local USACE Command RSO must be notified and any
applicable licenses or permits amended or terminated.

b. Radioactive waste disposal shall be coordinated with the
GDA. For disposal actions specific to USACE operations and
activities the GDA shall coordinate with the USACE Command
RSO and the USACE Hazardous, Toxic, and Radioactive Waste
Center of Expertise.

c. Tritium (H-3) and Carbon-14 used in liquid scintillation
counting, at concentrations below 0.05 microcuries per gram
(rCi/q), may be disposed without regard to its radioactivity.
(Note: Many liquid scintillation fluids are hazardous wastes and
must be disposed of as such.)

06.E.10 Records.

a. All users of radioactive material or radiation generating
devices shall prepare and maintain records of the Radiation
Safety Program for 3 years after termination of the license or
permit.

b. For any individual who frequents a restricted or controlled
area, and may potentially be exposed to 100 mrem (1 mSv) per
year or more, the licensee shall prepare and maintain records to
determine that person's:

(1) Occupational dose during the current year,

(2) Attempt to obtain records of cumulative occupational
radiation exposure, and

(3) Dose received, both internal and external.
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c. All users of radioactive material or radiation generating
devices shall prepare and maintain records of all calculated or
monitored radiation dose to individual members of the public so
as to document compliance with 06.E.05.

06.E.11 Reports.

a. Any loss, theft, damage, or overexposure shall immediately
upon discovery be reported to the RSO who will then file a
report with NRC in accordance with the requirements of

10 CFR 20.

b. Annual reports shall be issued by the RSO for each
individual USACE radiation worker with the recorded or
calculated dose assigned to the USACE individual for the year
or specific work project. These shall be maintained in such a
manner that accumulated exposure can be determined at a
future date.

06.E.12 Transportation, interstate or intrastate, shall comply with
the requirements of the DOT for transportation of radioactive
materials contained in 49 CFR.

06.E.13 Medical surveillance. > See Section 28 for requirements
specific to work conducted under the provisions of 29 CER
1910.120 and 29 CER 1926.65.

a. Medical examinations are not routinely required before
occupational exposure to ionizing radiation. For USACE
personnel, a medical examination shall be conducted in
accordance with AR 40-5, when deemed necessary, by a
physician the RSO or other regulations. The RSO will
coordinate with supporting medical personnel to help assure
that personnel receive appropriate occupational health
surveillance.

b. All cases of overexposure and suspected ingestion or
inhalation of radioactive materials shall be referred to a
physician for examination.
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06.E.14 Radon.

a. Any structure, building or tunnel, wherein workers may be
reasonably expected to be exposed to radon concentrations
exceeding 7.5 picocuries per liter (pCi/L), shall be tested for
radon. Where the radon concentration exceeds 7.5 pCi/L, the
provisions of 29 CFR 1910.1096 for exposure, SOPs, posting,
training, medical records, record keeping and reporting shall
apply. 29 CFR 1910.1096(c)(1) refers to Table 1 of Appendix B
to 10 CFR 20. The Table 1 value for radon is 30 pCi/L.

b. USACE workers and USACE and DA facilities will comply
with testing, exposure, and mitigation guidance provided in
AR 200-1.

06.F NONIONIZING RADIATION AND MAGNETIC AND
ELECTRIC FIELDS

06.F.01 Lasers.

a. Only qualified and trained employees may be assigned to
install, adjust, and operate laser equipment. Proof of
gualification of the laser equipment operator shall be in the
operator's possession during operation.

b. Laser equipment shall bear a label to indicate make,
maximum output, and beam spread.

c. Areas in which lasers are used shall be posted with standard
laser warning signs. > See 08.A.05k.

d. Employees whose work requires exposure to laser beams
shall be provided with appropriate laser safety goggles that will
protect for the specific wavelength of the laser and be of optical
density adequate for the energy involved, as specified in Table
6-2.
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TABLE 6-2

LASER SAFETY GOGGLE OPTICAL DENSITY
REQUIREMENTS

Intensity, continuous Attenuation
wave maximum Optical Attenuation
power density density factor
(watts/cm?)

0.01 5 10,000
0.1 6 100,000
1.0 7 1,000,000

10.0 8 10,000,000

Protective goggles shall bear a label identifying the following
data: the laser wavelengths for which use is intended, the
optical density of those wavelengths, and the visible light
transmission.

e. Beam shutters or caps shall be used, or the laser turned off,
when laser transmission is not required. When the laser is left
unattended for a period of time (e.g., during lunch hour,
overnight, or at change of shifts) the laser shall be turned off.

f. Only mechanical or electronic means shall be used as a
detector for guiding the internal alignment of the laser.

g. The laser beam shall not be directed at employees:
whenever possible, laser units in operation shall be set above
the heads of employees.

h. When it is raining or snowing or when there is dust or fog in
the air, the operation of laser systems shall be prohibited (as
practical); during such weather conditions employees shall be
kept out of range of the areas of source and target.
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i. Employee exposure to laser power densities shall be within
the threshold limit values (TLVSs) as specified by the ACGIH in
"Threshold Limit Values and Biological Exposure Indices."

[. Only Class 1, 11, or llla lasers may be used as hand-held
pointing devices. Lasers used as pointing devices (e.g., during
briefings) shall not be directed toward employees and shall be
handled and stored in accordance with the manufacturer's
recommendations.

06.F.02 Radio frequency and electromagnetic fields.

a. Ensure that no employee is exposed to electric or magnetic
fields, radio frequency (RF) including infrared, ultraviolet, and
microwave radiation levels exceeding the values listed in the
AGCIH Threshold Limit Values and Biological Exposure
Indices.

b. Protective clothing to minimize RF exposure will not be
used as a routine method of protecting personnel.

c. All personnel routinely working with RF emitting equipment
where exposures may exceed TLVs will receive training in RF
hazards, procedures for minimizing these hazards, and their
responsibility to limit potential overexposures. Operator’'s
manuals, Training Orders, Equipment SOPs, etc. will be
available for all RF generating equipment and safety guidance
will be followed.

d. Whenever personnel are potentially exposed to RF fields
exceeding PELs, the fields will be measured and evaluated
using Institute of Electrical and Electronics Engineers (IEEE)
guidance. District and/or project safety personnel will use this
information and document RF environments.
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06.G VENTILATION AND EXHAUST SYSTEMS
06.G.01 Design.

a. Ventilation systems shall be designed to prevent dispersion
into the air, or drawing through the work area, of dusts, fumes,
mists, vapors, and gases in concentrations causing harmful
exposure.

b. The design of proposed engineering controls shall be
approved by the GDA before acquisition or installation of the
equipment; design data and drawings shall accompany the
request for approval.

c. Airborne contaminants created by portable equipment (such
as drills, saws, and grinding machines) in concentrations
exceeding acceptable safe limits shall be effectively controlled
at the source. > See 06.A.04.

06.G.02 Ventilation systems shall be designed, installed, operated,
and maintained in such a manner to ensure the maintenance of a
volume and velocity of exhaust air sufficient to gather contaminants
and safely transport them to suitable points for removal.

06.G.03 Duration of operation.

a. Ventilation systems shall be operated continuously during
operations when persons are exposed to airborne contaminants
or explosive gases at or above acceptable safe limits as defined
in 06.A.01 or as otherwise specified by this manual, referenced
standards, or regulations.

b. Ventilation systems shall remain in operation for a time after
the work process or equipment has ceased to ensure the
removal of any contaminants in suspension in or vaporizing into
the air.
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06.G.04 The efficiency of engineering control systems and
methods shall be periodically verified as specified by the
designated authority.

06.G.05 Dusts and refuse materials removed by exhaust systems
or other methods shall be disposed of in a manner that will not
create a hazard to employees or the public and in accordance with
Federal, State, and local requirements.

06.H ABRASIVE BLASTING

06.H.01 Written operating procedures shall be developed and
implemented for abrasive blasting operations, including pressurized
pot procedures (filling, pressurizing, depressurizing, and
maintenance and inspection).

a. The written operating procedures will be developed,
maintained, and provided as stated in Appendix C.

b. No employee will be allowed to work in abrasive blasting
operations unless he/she has met the medical surveillance and
training and experience, and has been provided the PPE
specified in Appendix C.

c. Pressurized systems and components shall be inspected,
tested, certified, and maintained in accordance with the
requirements of Section 20.

06.H.02 Abrasive blasting operations shall be evaluated to
determine composition and toxicity of the abrasive and the dust or
fume generated by the blasted material, including surface coatings.
This determination shall be documented on the AHA developed for
the abrasive blasting activity.

06.H.03 The concentration of respirable dust and fume in the

breathing zone or persons exposed to the blasting operation shall
be maintained in accordance with 06.A.01.
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06.H.04 When silica sand or other substances containing more
than 1% crystalline silica are used for abrasive blasting, the silica
control program stated in Appendix C shall be implemented.

06.H.05 Blast cleaning enclosures shall be exhaust ventilated in
such a way that a continuous inward flow of air will be maintained
at all openings in the enclosure during the blasting operation.

a. All air inlets and access openings shall be baffled or so
arranged that by the combination of inward air flow and baffling
the escape of abrasive or dust particles into an adjacent work
area will be minimized and visible spurts of dust will not be
observed.

b. The rate of exhaust shall be sufficient to provide prompt
clearance of the dust-laden air within the enclosure after
cessation of the blasting.

06.I CONFINED SPACE

06.1.01 Confined space work covered by OSHA’s General Industry
(29 CFR 1910) and Construction (29 CFR 1926) standards shall be
performed in accordance with 29 CFR 1910.146 and as provided
herein. Confined space work covered by OSHA'’s Shipyard (29
CFR 1915) standard or USCG regulations shall be performed in
accordance with those requlations. > For USACE conducted
confined space work activities associated with_ship and
vessel repair and maintenance operations covered by 29 CFR
1915, consult the OSHA regional authority to determine if the
requirements of 29 CFR 1910.146 and those provided herein
are sufficient to be considered compliant for the specific

confined space work tasks to be performed.

a. At each facility or activity, the Contractor, or the GDA for
USACE operations, shall assign in writing, a competent person
for confined space (see Appendix Q for definition) to evaluate
the potential for permit-required confined spaces (PRCSSs).
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b. The evaluation shall use the procedures and decision logic
presented in Figure 6-1.

c. Alist of confined spaces (permit-required and non-permit
required) shall be maintained on site and shall be updated as
new confined spaces are discovered.

d. All PRCSs shall be identified with a sign reading “DANGER-
PERMIT-REQUIRED CONFINED SPACE-DO NOT ENTER” to
inform personnel of the existence and location of, and danger
posed by, the PRCS.

e. Facilities shall be reevaluated at least once annually for the
presence of confined spaces. In addition, confined spaces shall
be reevaluated whenever they or their characteristics change in
a way that could lead to reclassification as a PRCS.

06.1.02 All employees with potential entry into a PRCS shall be
notified of the existence, location, and hazards of the space. The
Contractor, or the GDA for USACE operations, shall ensure all
authorized entrants, attendants, and entry supervisors know the
hazards that may be faced during entry, including information on
the mode, signs or symptoms, behavioral effects, and
consequences of the exposure.

06.1.03 Responsibilities.
a. Authorized entrants shall:

(1) Know the hazards that may be encountered during entry,
including information on the mode, signs or symptoms,
behavioral effects and consequences of hazardous

exposure,;

(2) Properly use equipment as required:;

(3) Communicate with the attendant as necessary so the
attendant can monitor entrant status and alert entrants of
any need to evacuate the PRCS, and
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FIGURE 6-1

PRCS PROCEDURES AND DECISION LOGIC

Does the workplace contain PRCS as

l—no Consult other applicable
defined by 1910.146(b)? OSHA standards

YES
Y

1910.146(c)(2)
v

. . Prevent employee entry as
| Will permit space be entered? |—NO required by 1910.146(c)(3)

| Inform employees as required by |

T
YES

Task will be done by contractors' employees. Inform
YES contractor as required by 1910.146(c)(8)(i), (i) and
(iiii). Contractor obtains information required by

Will contractors enter?

1910.146(c)(9)(i). (i) and (iii) from host.
NO ¥
¥ Prevent Will both contractors and host NO
Will host employees enter |_noa{ unauthorized employees enter the space?
to perform entry tasks? T
entry YES
Y
Coordinate entry operations as
required by 1910.146(c)(8)(iv) and
YTS (d)(11). Prevent unauthorized entry.
A
Does space have known or potential l__No Not a PRCS. 1910.146 does not apply.
hazards? Consult other OSHA standards.
T
YES
Y Employer may choose to reclassify space to
Can the hazards be eliminated? l—YES non-permit required confined space using
T 1910.146(c)(7)  Note (1)
NO
h 4
Can the space be maintained in a
- X Space may be entered under
condition safg to en‘ter.by continuous ——YES 1010.146(c)(5) Note (1)
forced air ventilation only?

T
NO
h 4

Prepare for entry via permit procedures

Verify acceptable entry conditions (Test NO Peé@“ not valid until»
results recorded, space isolated if needed, conditions meet permit

rescuers/means to summon available,

specifications
entrants properly equipped, etc.)

T
YES
< Emergency exists (prohibited condition).
Permit issued by authorizing signature. Entrants evacuated, entry is aborted.
Acceptable entry conditions maintined f—— (Call rescuers if needed.) Permit is void.
throughout entry. NO Reevaluate program to correct/prevent
|

prohibited condition. Occurrence of

T
YES emergency (usually) is proof of deficient
A J program. No re-entry until program (and
Entry tasks completed. Permit returned permit) is amended. (May require new
and canceled. program.)
CONTINUE
Audit permit program and

permit based on evaluation of
entry by entrants, attendants,
testers, and preparers, etc.

Note (1): spaces may have to be evaucated and re-evaluated if hazards arise during entry
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FIGURE 6-1 (CONTINUED)

Test conditions in the permit space to determine if acceptable
entry conditions exist before entry is authorized to begin. If
isolation of the space is feasible because the space is large or is
part of a continuous system (e.g., sewer system), pre-entry
testing shall be performed to the extent feasible before entry is
authorized. If entry is authorized, entry conditions shall be
continuously monitored in the areas where authorized entrants
are working. Test or monitor the permit space as necessary to
determine if acceptable entry conditions are maintained during
entry operations. The space will be tested first for oxygen, then
for combustible gases and vapors, and then for toxic gases and
vapors.

b.

(4) Evacuate the PRCS and alert the attendant whenever
they recognize any warning sign or symptom of exposure to
a dangerous situation or they detect a prohibited condition,
or whenever the attendant or entry supervisor orders
evacuation or an evacuation alarm is activated.

Attendants shall:

(1) Know the hazards that may be encountered during entry,
including information on the mode, signs or symptoms,
behavioral effects, and consequences of hazardous
exposure in authorized entrants;

(2) Remain outside the PRCS during entry operations until
relieved by another attendant;

(3) _Take action when unauthorized persons approach or
enter a PRCS while entries are underway (warn that they
must stay away from the PRCS or that they must
immediately exit if they have entered the PRCS; inform
authorized persons and the entry supervisor if unauthorized
persons have entered the PRCS);
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(4) Continuously maintain an accurate count of authorized
entrants in the PRCS._Ensure that the means used to
identify authorized entrants is accurate.

(5) Communicate with authorized entrants as necessary to
monitor entrant status and to alert entrants of the need to
evacuate the PRCS;

(6) Monitor activities inside and outside the PRCS to
determine if it is safe for entrants to remain in the PRCS;

(7) Immediately order evacuation of the PRCS if they detect
a prohibited condition, the behavioral effects of hazard
exposure in an authorized entrant, or a situation outside the
PRCS that could endanger the authorized entrants, or if the
attendant cannot effectively and safely perform any of his or
her duties and responsibilities;

(8) Perform nonentry rescues, as specified by the confined
space entry permit; summon rescue and other emergency
services as soon as it is determined that authorized entrants
may need assistance to escape from PRCS hazards, and

(9) Not, under any circumstance, monitor more than one
occupied PRCS at any given time; not perform any duty that
might interfere with their primary duty to monitor and protect
the authorized entrants.

c. Entry supervisors shall:

(1) Know the hazards that may be encountered during entry,
including information on the mode, signs or symptoms,
behavioral effects, and consequences of hazardous
exposure in authorized entrants and attendants;

(2) Verify, by checking that the appropriate entries have
been made on the permit, that all tests specified by the
permit have been conducted and that all procedures and
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equipment specified by the permit are in place before
endorsing the permit and allowing entry to begin;

(3) Terminate the entry and cancel the permit when the
entry operations covered by the entry permit have been
completed or whenever a condition that is not allowed under
the entry permit arises in or near the PRCS;

(4) Verify that rescue services are available and that the
means for summoning them are operable;

(5) Remove unauthorized individuals who enter or who
attempt to enter the PRCS during entry operations;

(6) Determine (at intervals dictated by the hazards and
operations performed within the PRCS and whenever
responsibility for a PRCS entry operation is transferred) that
entry operations are consistent with terms of the entry permit
and that acceptable entry conditions are maintained.

d. Contractors who perform work in, or who may be required to
enter, a PRCS on a USACE-controlled facility shall:

(1) Request and obtain (from USACE) information on the
location and hazards of PRCS that his or her employees will
be entering or working near, before start of work;

(2) Request and obtain any pertinent information on USACE
or previous contractor experience with PRCS that his/her
employees will be entering or working near, before start of
work;

(3) Be apprised of any precautions or procedures that the
USACE installation has implemented for the protection of
employees in or near PRCSs;

(4) Submit a copy of their written PRCS program, which
meets the requirements of this section and 29 CFR
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1910.146 without respect to 1910.146(a), that will be
followed,;

(5) Coordinate PRCS entry operations with USACE; and

(6) Debrief USACE personnel at the conclusion of entry
operations on any matters concerning the entry program or
any hazards created or confronted in the PRCS during entry
operations.

06.1.05 Written PRCS program.

a. Each facility and each activity that has a PRCS shall
maintain a written PRCS program.

b. PRCS programs shall cover the elements in Table 6-3.

c. The activity or facility, as part of its PRCS program, will
provide, maintain, and assure the proper use of:

(1) Testing and monitoring equipment;

(2) Ventilating equipment needed to obtain acceptable entry
conditions;

(3) Communications equipment;

(4) PPE used where engineering controls and work
practices do not adequately protect USACE personnel;

(5) Lighting equipment;

(6) Equipment, such as ladders, needed for safe ingress
and egress by authorized entrants;

(7) Rescue and emergency equipment; and

119



EM 385-1-1
3 Nov 03

TABLE 6-3

PRCS PROGRAM ELEMENTS

Hazard identification: identification of the PRCS hazards.
Hazard control: procedures, practices, and controls
developed and implemented to eliminate or control PRCS
hazards.

Permit system: written system for preparing, issuing,
implementing, and canceling entry permits, including
provisions for closing permit-required spaces and returning
them to service after work is completed.

Specialized equipment: specialized equipment (e.g.,
monitoring instruments, ventilation equipment, PPE,
communication equipment, rescue equipment) that shall be
provided and used.

Personnel: designation and responsibilities of employees
who have a role in the PRCS entry.

Testing and monitoring: provisions for testing and monitoring
the PRCS to determine if it is safe for entry and that
conditions remain acceptable for the duration of the entry.
Emergency procedures: emergency procedures and
provisions, including personnel and equipment, which will be
implemented.

Outside contractors: coordination of activities of any
contractors who will be required to work in or around PRCSs.
Information and training: procedures and requirements for
informing/training employees on PRCS responsibilities and
hazards.

Program review: requirements for noting on the permit any
problems encountered during the entry; procedures for
reviewing canceled permits at least once a year to determine
if there are needs to modify existing procedures to ensure
continued employee protection.
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(8) Any other equipment necessary for safe entry into and
rescue from permit spaces.

06..06 PRCS entry procedures.

a. The Contractor, or the GDA for USACE operations, shall
develop and implement a system for the preparation, issuance,
use, and cancellation of PRCS entry permits (ENG Form 5044-
R or equivalent shall be used).

(1) Before entry begins, the entry supervisor identified on
the permit shall sign the permit to authorize entry.

(2) The completed permit shall be made available at the
time of entry to all authorized entrants, by posting it at the
entry portal or by any other equally effective means, so that
the entrants can confirm the pre-entry preparations have
been completed.

(3) The duration of the permit may not exceed the time
required to complete the task or job identified on the permit.

b. Plans and procedures shall be developed and implemented
or summoning rescue and emergency services, for rescuing
entrants from PRCSs, and for preventing unauthorized
personnel from attempting a rescue.

c. The entry supervisor shall designate at least one attendant
who will remain, for the duration of entry operations, outside the
PRCS into which entry is authorized.

d. The Contractor or GDA for USACE operations shall develop
and implement procedures to coordinate entry operations when
more than one work crew are authorized entry so that
employees of one crew do not endanger the employees of other
crews.
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e. The Contractor or GDA for USACE operations shall review
entry operations when there is reason to believe that the
measures taken under the PRCS program may not be sufficient
to protect personnel and shall revise the program to correct any
deficiencies before subsequent entries are authorized. Any
problems encountered during an entry operation shall be noted
on the pertinent permit so that appropriate revisions to the
permit space program can be made.

f. On at least a yearly basis, the designated official shall review
the canceled permits for the past 12 months and revise the
program as necessary to ensure that employees participating in
entry operations are protected from PRCS hazards.

06.1.07 Training.

a. All employees shall be instructed not to enter PRCSs without
the proper permit and without following the procedures and
practices outlined in the permit.

b. Employees who are required to enter PRCSs or act as an
attendant or entry supervisor shall be trained to acquire the
understanding, knowledge, and skills necessary for the safe
performance of their assigned responsibilities and duties.
These employees must also be familiar with the kinds of
hazards they might face during entry and understand the
modes, signs, symptoms, and consequences of exposure.

c. Entrants, attendants, and supervisors shall receive training
including but not limited to training in Table 6-4.

d. Training shall be conducted:

(1) To establish employee proficiency in the duties required,

(2) Before the employee is first assigned confined space
duties (initial training),

(3) Before a change in assigned duties,
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TABLE 6-4

PRCS TRAINING

Entrants shall receive training on:

>

>

>

the methods used to communicate with attendants and the means
attendants will use to notify them of emergencies;

the operation of any specialized equipment they are expected to use,
including monitoring and rescue equipment; and

evacuation signals and procedures and the need for entrants to
notify the attendant and evacuate the PRCS if they detect any
dangerous condition.

Attendants shall receive training on:

>

>
>

>

>

>

procedures for monitoring inside and outside the PRCS and in
recognizing conditions that might be hazardous to entrants;
procedures for communicating with entrants;

procedures for evacuating entrants from the PRCS and under what
conditions evacuation is required;

procedures for controlling access to the PRCS and to warn
unauthorized people away from the space;

their responsibility to remain outside the PRCS during entry, unless
they are relieved by another attendant; and

non-entry rescue procedures.

Supervisors shall receive training on:

>
>

\Y

V V. V V

verifying that the permit has been completed properly,

procedures for verifying that all tests specified by the permit have
been conducted,

requirements for verifying that all procedures and equipment
specified by the permit are in place before allowing entry to begin,
procedures for determining if conditions are acceptable for entry,
authorizing entry,

supervising entry operations, and

terminating entry.
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(4) Whenever there is a change in permit space operations
that presents a hazard about which an employee has not
previously been trained, and

(5) Whenever_the Contractor or GDA for USACE operations
has reason to believe that or that there are inadequacies in
the employee’s knowledge or use of these procedures.

e. The instructor shall verify the successful completion of
training and provide written certification. The employer shall
document employee training and develop a list of names of the
trained employees and the dates of training.

06.1.08 On-site rescue/emergency teams.

a. Each member of the rescue/emergency team shall be
provided with, and trained in the proper use of, PPE and
equipment necessary for making rescues from PRCSs.

b. Each member of the rescue/emergency team shall practice
making PRCS rescues at least once every 12 months, by
means of simulated rescue operations in which they remove
dummies, manikins, or persons from the actual PRCS or from
representative PRCS. Representative PRCS shall, with respect
to opening size and configuration, simulate the hazards and

types of PRCS from which rescue is to be performed.

c. Each member of the rescue/emergency team shall receive
the same level of training as authorized entrants and shall be
trained in basic first aid and in CPR. Provisions shall be made
so that whenever the team is on call, at least two members of
the team shall have current certification in first aid and CPR.

d. If an injured entrant is exposed to a substance that requires
that a MSDS or other similar written information is kept at the
worksite, the MSDS or written information shall be made
available to the medical facility treating the exposed entrant.
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06.1.9 Off-site rescue and emergency services.

a. The rescue/emergency service will be informed of the
hazards they may confront when called on to perform rescues.

b. The rescue/emergency service shall be provided access to
all permit spaces from which rescue may be necessary so that
the service can develop appropriate rescue plans and practice
rescue operations.

06.1.10 To facilitate non-entry rescues, retrieval systems or
methods shall be used whenever an authorized entrant enters a
PRCS, unless the retrieval equipment would increase the overall
risk of entry or would not contribute to the rescue of the entrant.

a. Each authorized entrant shall use a chest or full-body
harness, with a retrieval line attached at the center of the
entrant's back near the shoulder level or above the entrant's
head (wristlets may be used in lieu of the chest or full-body
harness if the employer can demonstrate that the use of a chest
or full-body harness is infeasible or creates a greater hazard
and that the use of wristlets is the safest and most effective
alternative).

b. Retrieval lines shall be attached to a mechanical device or
fixed point outside the permit space in such a manner that
rescues can begin as soon as the rescuer becomes aware that
rescue is necessary.

c. A mechanical device shall be ready to retrieve personnel
from vertical PRCSs more than 5 ft (1.5 m) deep.

d. If aninjured entrant is exposed to a substance that requires
that a MSDS or other similar written information is kept at the
worksite, the MSDS or written information shall be made
available to the medical facility treating the exposed entrant.
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06.J INCLEMENT WEATHER AND ENVIRONMENTAL HAZARDS

06.J.01 When there are warnings or indications of impending
severe weather (heavy rains, damaging winds, tornados,
hurricanes, floods, lightning, etc.), weather conditions shall be
monitored and appropriate precautions taken to protect personnel
and property from the effects of the severe weather.

06.J.02 Employers shall develop a comprehensive written site -
specific heat/cold stress monitoring plan, in accordance with this
Section, the ACGIH "Threshold Limit Values and Biological
Exposure Indices” and other references the employer determines
applicable to protect employees exposed to temperature extremes.
The plan shall be incorporated in the employer's APP or project
safety and health planand shall follow the guidelines of 06.J.04 of
this manual.

06.J.03 In hot environments, drinking water shall be made
available to workers and workers shall be encouraged to frequently
drink small amounts, e.g., one cup every 15-20 minutes: the water
shall be kept reasonably cool. >See Section 02.B.

06.J.04 In situations where heat stress may impact worker safety
and health, worker acclimatization_and workloads shall be
assessed and work/rest regimens shall be established.

a. For workers in permeable work clothing, Wet Bulb Globe
Temperature (WBGT) Index or physiological monitoring shall be
conducted and work/rest regimens established as specified in
the ACGIH’s “Threshold Limit Values and Biological Exposure
Indices.”

b. For workers in impermeable work clothing, only physiological
monitoring shall be conducted, and work/rest regimens and fluid
replacement schedules shall be established as specified in the
ACGIH'’s “Threshold Limit Values and Biological Exposure
Indices.”
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06.J.05 Employees working in air temperatures of -15 °F (-26 °C)

or less shall use the work-/warm-up regimen specified in the
ACGIH "Threshold Limit Values and Biological Exposure Indices."

06.J.06 At air temperatures of 36 °F (2 °C) or less, workers who

become immersed in water or whose clothing becomes wet shall
immediately be provided a change of clothing and treated for
hypothermia.

06.J.07 When manual dexterity is not required of a worker, he or
she shall be provided thermally protective gloves when exposed to
the following temperatures.

a. For light work, 40 °F (4 °C) and below, and

b. For moderate and heavy work, 20 °F (-6.6 °C) and below.
06.J.08 When fine work is required to be performed with bare
hands for more than 10-20 minutes in an environment below 50 °F

(10 °C), provisions shall be established for keeping workers’ hands
warm.

06.J.09 Metal handles and control bars shall be covered by
thermal insulating material at temperatures below 30 °F (-1 °C).

06.J.10 Cold weather sheltering and clothing requirements.

a. If wind chill is a factor at a work location, the cooling effect of
the wind shall be reduced by shielding the work area or
providing employees an outer windbreak layer garment. An
AHA and/or PHA shall be prepared as an attachment to the site -
specific, cold-stress monitoring plan and shall identify specific
controls to minimize employee exposure to extreme cold.

b. Extremities, ears, toes, and nose shall be protected from
extreme cold by protective clothing.
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c. Employees whose clothing may become wet shall wear an
outer layer of clothing that is impermeable to water.

d. Outer garments must provide for ventilation to prevent
wetting of inner clothing by sweat.

e. If clothing is wet, the employee shall change into dry clothes
before entering a cold environment.

f. Workers shall change socks and removable felt insoles at
regular daily intervals or shall use vapor barrier boots.

g. Due to the added danger of cold injury due to evaporative
cooling, workers handling evaporative liquid (such as gasoline,
alcohol, or cleaning fluids) at air temperatures below 40 °F

(4 °C) shall take precautions to avoid soaking of clothing or
contact with skin.

h. Eyewear providing protection against ultraviolet light, glare,
and blowing ice crystals shall be provided to workers employees
in snow- and/or ice-covered terrain.

06.J.11 Environmental monitoring shall be conducted as follows:

a. At air temperatures below 45 °F (7 °C) the temperature shall
be monitored.

b. At air temperatures below 30 °F (-1 °C) the temperature shall
be measured and recorded at least every 4 hours. Inindoor
workplaces the wind speed should be measured and recorded
at least every 4 hours when the rate of air movement exceeds

5 miles per hour (mph) (2.2 meters per second (m/s)); in
outdoor work situations the wind speed should be measured
and recorded with the air temperature.
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c. The equivalent chill temperature and frost-bite precautions
shall be determined by using Tables 6-5 and 6-6. >To convert
degrees Fahrenheit (°F) to degrees Celsius (°C) use
formula: °C = (°/s) x (°F-32). To convert wind speed in
miles per hour (mph) to meters per second (m/s) use
formula: m/s = mph x 0.447.)

06.J.12 Workers shall be excluded from work in cold (30 °F (-1 °C)
or below) if they are suffering from diseases or taking medication
that interferes with normal body temperature regulation or reduces
tolerance to work in cold environments.

06.J.13 Where employees are exposed to solar radiation for short
periods and there is the potential for sunburn or are exposed for
prolonged periods where long-term exposure could lead to health
effects such as skin cancer, they shall be provided sun screen with
a sun protection factor (SPF) appropriate for their skin type and
exposure. Sunscreens shall be used only in accordance with the
manufacturer's recommendations.

06.K CUMULATIVE TRAUMA PREVENTION

06.K.01 Work activities that require workers to conduct lifting,
handling, or carrying; rapid and frequent application of high
grasping forces; repetitive hand/arm manipulations; tasks that
include continuous, intermittent, impulsive, or impact hand-arm
vibration or whole body vibration; and other physical activities that
stress the body's capabilities shall be evaluated by a competent
person to ensure the activities are designed to match the
capabilities of the workers.

06.K.02 When work activities that stress the body's capabilities are
identified, the employer shall establish a cumulative trauma
disorders prevention plan and incorporate it in the APP. The plan
shall incorporate processes that recognize cumulative trauma
hazards, isolate causative factors, inform and train workers, and
implement controls.
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TABLES 6-5 AND 6-6
Wind Chill Temperature Table
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06.K.03 Control measures to minimize hand-arm vibration shall
include: adherence to the TLV guidelines as specified in the
ACGIH in "Threshold Limit Values and Biological Exposure
Indices"; the use of anti-vibration tools and/or gloves;
implementation of work practices that keep the worker's hands and
body warm and minimize the vibration coupling between the worker
and the vibration tool; and application of specialized medical
surveillance to identify personnel susceptible to vibration.

06.L_ INDOOR AIR QUALITY (IAQ) MANAGEMENT

06.L.01 IAQ Investigations. Supervisors will report employee
concerns or complaints of IAQ problems to the facility
manager/owner or other designated representative. That individual
will be responsible for investigating and resolving the IAQ complaint
in a timely manner and reporting back to the supervisor. For leased
facilities, procedures for resolving IAQ issues should ultimately be
investigated and resolved by the lessor. An industrial hygienist or
other qualified and competent person will initiate an IAQ
investigation using appropriate quidelines published by ACGIH;
AIHA: ANSI: American Society of Heating, Refrigeration, and Air
Conditioning Engineers (ASHRAE); USEPA; OSHA; NIOSH:; or
other Federal, DOD, State, local, and host nation requirements.

a. Ensure building activities, such as painting, roof repairs,
carpet installation and repair and other activities likely to involve
usage of chemicals or solvents, are conducted after normal
working hours where possible or in a manner that will prevent
exposure to occupants.

b. Educate employees and supervisors concerning measures
they can take to help maintain acceptable 1AQ in their work
areas. Employees shall be instructed not to make unauthorized
modifications to the heating, ventilation, and air conditioning
(HVAC) systems (i.e., blocking off vents, removing ceiling tiles).

06.L.02 Environmental tobacco smoke (ETS). Employees shall be
protected from involuntary exposure to ETS in working and public
living environments.
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a. Smoking shall be prohibited inside all DOD vehicles, aircraft,
vessels, and work buildings.

b. Provide desighated smoking areas only in outdoor locations
that are not commonly used or accessed by honsmokers.
Receptacles will be provided in designated smoking areas for
the containment of cigarette butts and other smoking by-

products.

c. Locate designated smoking area away from supplied-air
intakes and building entryways/egresses to prevent ETS from
entering occupied buildings and structures.
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SECTION 7
LIGHTING
07.A  GENERAL
07.A.01 While work is in progress, offices, facilities, accessways,
working areas, construction roads, etc., shall be lighted by at least

the minimum light intensities specified in Table 7-1.

07.A.02 Office lighting shall be in accordance with ANSI/
llluminating Engineering Society of North America (IESNA) RP-1.

07.A.03 Roadway lighting shall be in accordance with ANSI/IESNA
RP-8.

07.A.04 Marine lighting shall be in accordance with ANSI/IESNA
RP-12.

07.A.05 Means of egress.

a. Means of egress shall be illuminated, with emergency
and nonemergency lighting, to provide a minimum of

1 footcandle (fc) (lumens per square foot (Im/ft?)) (11 lux (Ix),
measured at the floor. > Reference NFPA 101.

b. The illumination shall be arranged so that the failure of any
single lighting unit, including the burning out of an electric bulb,
will not leave any area in total darkness.

07.A.06 Lamps and fixtures will be guarded and secured to
preclude injury to personnel. Open fluorescent fixtures will be
provided with wire guards, lenses, tube guards and locks, or safety
sockets that require force in the horizontal axis to remove the lamp.
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07.A.07 Lamps for general illumination shall be protected from

accidental contact or breakage. Protection shall be provided by
elevation of at least 7 ft (2.1 m) from normal working surface or

suitable fixture or lamp holder with a guard.
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MINIMUM LIGHTING REQUIREMENTS

Facility or function

[luminance — Ix (Im/ft?)

Accessways

- general indoor 55 (5)
- general outdoor 33 (3)
- exitways, walkways, ladders, stairs 110 (10)
Administrative areas (offices, drafting and 540 (50)
meeting rooms, etc.)
Chemical laboratories 540 (50)
Construction areas
- general indoor 55 (5)
- general outdoor 3313
- tunnels and general underground work 55 (5)

areas (minimum 110 Ix required at

tunnel and shaft heading during

drilling, mucking, and scaling)
Conveyor routes 110 (10)
Docks and loading platforms 3313
Elevators, freight and passenger 215 (20)
First-aid stations and infirmaries 325 (30)
Maintenance/operating areas/shops
- vehicle maintenance shop 325 (30)
- carpentry shop 110 (10)
- outdoors field maintenance area 55 (5)
- refueling area, outdoors 55 (5)
- shops, fine detail work 540 (50)
- shops, medium detail work 325 (30)
- welding shop 325 (30)
Mechanical/electrical equipment rooms 110 (10)
Parking areas 33 (3)
Toilets, wash, and dressing rooms 110 (10)
Visitor areas 215 (20)
Warehouses and storage rooms/areas
- indoor stockroom, active/bulk storage 110 (10)
- indoor stockroom, inactive 55 (5)
- indoor rack storage 270 (25)
- outdoor storage 33 (3)
Work areas — general (not listed above) 325 (30)
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SECTION 8

ACCIDENT PREVENTION SIGNS, TAGS,
LABELS, SIGNALS, PIPING SYSTEM
IDENTIFICATION, AND TRAFFIC CONTROL

08.A SIGNS, TAGS, LABELS, AND PIPING SYSTEMS

08.A.01 Signs, tags, and labels shall be provided to give adequate
warning and caution of hazards and instruction and directions to
workers and the public.

08.A.02 Signs, tags, and labels shall be visible at all times when
the hazard or problem exists and shall be removed or covered
when the hazard or problem no longer exists.

08.A.03 All employees shall be informed as to the meaning of the
various signs, tags, and labels used throughout the workplace and
what special precautions are required: all employees shall be
instructed that danger signs and tags indicate immediate danger
and shall be informed of any special precautions that may be
required.

08.A.04 Siagns, Tags, Placards, Labels, and Piping Systems shall
be in accordance with the following standards:

a. ANSI/IEEE C95.2.

b. ANSI Z136.1.

c. ANSI Z535.1.

d. ANSI Z2535.2.

e. ANSI| Z535.5.

f. 29 CFR 1910.145.
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g. DOT Federal Highway Administration’s, Manual on Uniform
Traffic Control Devices for Streets and Highways

h. ANSI/American Society of Mechanical Engineers (ASME)
A13.1.

08.A.05 The type of sign or tag used in a particular situation shall
be appropriate for the degree of hazard or intent of message.

> See Fiqure 8-1 for Sign and Taq Signal Word Headings. See
Figure 8-2 for Example Tag Layout. See Fiqure 8-3 for
Example Sign Layout. See Table 8-1 for Accident Prevention
Sign Requirements.

a. DANGER SIGNS: Danger signs must conform to the
following requirements:

(1) Danger signs will be used only when the circumstances
indicate an imminently hazardous situation that, if not
avoided, will result in death or serious injury,

(2) Danger signs must have the signal word “DANGER” in
white letters placed at the top of a rectangular safety red
background placed at the top of the sign. The safety alert
symbol shall precede the signal word. The base of symbol
shall be on the same horizontal level as the base of the
letters of the signal word — the height equaling or exceeding
the signal word height. > See Figure 8-1.

Alternative: As an alternative, danger signs may have
‘“DANGER’ in white letters on a safety red oval background
with a white border on a black rectangular field. This
distinctive panel shall appear in the uppermost portion of the
sign. No other signal word or symbol shall be used within
this distinctive shape and color arrangement.

(3) The message panel shall be in black on a white
background or white letters on a black background and the
symbol/pictorial panel, if used, shall be square with a black
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safety red, or black and safety red symbol on a white back
background.

b. WARNING SIGNS: Warning signs must conform to the
following requirements:

(1) Warning signs may be used only when the circumstances
indicate a potentially hazardous situation that, if not avoided,
could result in death or serious injury.

(2) Warning signs must have the signal word “WARNING”

in black letters on a rectanqular orange background placed
at the top of the sign. The safety alert symbol shall precede
the signal word. The base of symbol shall be on the same
horizontal level as the base of the letters of the signal word —
the height equaling or exceeding the signal word height.

> See Fiqure 8-1.

Alternative: As an alternative, warning signs may have the
signal word “WARNING” in black letters within a safety
orange truncated diamond on a black rectangular
background. The distinctive panel shall be located at the
uppermost portion of the sign. No other word or symbol
shall be used within this distinctive shape or color

arrangement.

(3) The message panel should be in black letters on a white
background or white letters on a black background. The
message may, as an alternative, be in black letters on a
safety orange background. The symbol/pictorial panel, if
used, shall be square with a black symbol n a white
background. The symbol panel used as an alternative may
be square with a black symbol on an orange background.

c. CAUTION SIGNS: Caution signs must conform the to
following requirements:

(1) Caution signs may be used only when circumstances
indicate a potentially hazardous situation that, if not avoided,
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may result in a minor or moderate injury. It may also be
used to alert against unsafe practices that may result in
property damage.

(2) Caution signs should have the signal word “CAUTION”
in black letters on a rectanqular yellow background placed at
the top of the sign. The safety alert symbol shall precede
the signal word if the hazard is a potential personal injury
hazard. (The alert symbol is not used when the situation is
used to indicate property damage, only accidents.) The
base of symbol shall be on the same horizontal level as the
base of the letters of the signal word — the height equaling or
exceeding the signal word height. > See Figure 8-1.

Alternative: As an alternative, caution signs may have the
signal word “CAUTION” in safety yellow letters within a black
rectangular background, and this distinctive panel shall be
located in the uppermost portion of the sign. No other signal
word or symbol shall be used with this distinctive color or
signal shape arrangement.

(3) The message panel should be in black letters on a white
background or white letters on a black background. The
message may, as an alternative, be in black letters on a
safety yellow background. The symbol/pictorial panel, if
used, shall be square with a black symbol on a white
background. As an alternative, it may be square with a black
symbol on a safety yellow background.

d. NOTICE SIGNS: Notice signs should conform to the
following requirements:

(1) Notice signs may be used to indicate a statement of
company policy directly or indirectly related to the safety of
personnel or protection of property. The signal word
SHOULD NOT be associated directly with a hazard or
hazardous situation and shall not be used in place of
‘DANGER,” “WARNING;,” or “CAUTION.”
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(2) Notice signs shall have the signal word “NOTICE” in
white italic letters on a safety blue background on a
rectangular field and this distinctive panel shall be located in
the uppermost portion of the visual alerting device. No other
signal word or symbol shall be used within this distinctive
shape and color arrangement.

(3) The message shall be in safety blue or black letters on a
white background. The symbol/pictorial panel, if used, shall
be square with a safety blue or black symbol on a white

background.

e. GENERAL SAFETY SIGNS: General safety signs should
conform to the following requirements:

(1) General safety signs may be used to indicate general
instructions relative to safe work practices, remind of proper
safety procedures, and indicate the location of safety

equipment.

(2) They may have the signal words “SAFETY FIRST,” “BE
CAREFUL,” “THINK.,” “SAFETY INSTRUCTIONS.” efc. in
white letters on a safety green background on a rectangular
field, and this distinctive panel shall appear in the uppermost
portion of this sign.

(3) The message panel shall be in safety green or black
letters on a white background and the symbol/pictorial panel,
if used, shall be square with a safety green or black symbol
on a white background.

f. FIRE SAFETY SIGNS: Fire safety signs should conform to
the following requirements:

(1) Fire safety signs may be used to indicate the location of
emergency firefighting equipment

(2) These signs do NOT have a signal word.
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(3) The message panel shall be in safety red letters on a
white background in either a square or rectangular field and
the symbol/pictorial panel, if used, shall be safety red on
white or white on safety red.

g. DIRECTIONAL ARROW SIGNS: Directional arrow flow
signs should conform to the following requirements:

(1) Directional arrow signs may be used to indicate the
direction to emergency equipment, safety equipment, and
other locations important to safety.

(2) The arrow symbol shall be in white on a black or colored
background on a rectangular field and this distinctive symbol
shall appear in the uppermost portion of the visual alerting
device when used by itself or in conjunction with general
safety or fire safety signs.

h. Color coding shall be in accordance with Table 8-2.

i. Piping systems shall be identified: it is recommended that the
identification of piping systems (including pipes, fittings, valves,
and pipe coverings) be in accordance with Table 8-3.

j- The RF radiation hazard-warning symbol specified in
Figure 8-4 shall be used in the identification of RF radiation
hazards.

k. Laser caution and warning signs shall be in accordance with
ANSI Z136.1. See Figure 8-5 and 8-6 for examples.

l. lonizing radiation warning signs, labels, and signals shall
contain the symbol show in Figure 8-7.

m. Vehicles or equipment that, by design, move at 25 miles per
hour (mph) (1.1 meters per second (m/s)) or less on public
roads shall display the slow-moving vehicle emblem specified in
Figure 8-8.
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08.A.06 Safety sign finishes shall be of durable materials with
colors in accordance with ANSI Z 535.1.

08.A.07 Safety signs shall be so placed to alert and inform the
viewer in sufficient time to take appropriate evasive actions to avoid
the potential harm from the hazard. They shall be legible, non-
distracting; and not hazardous in themselves. They shall be
displayed with illumination or retro-reflectorization as needed for
adequate leqibility under normal and emergency operating
conditions.

08.A.08 Each container of hazardous material shall be labeled,
tagged, or marked with the identity of the material(s), appropriate
hazard warnings, potential health effects, and the name and
address of the manufacturer, importer, or other responsible party.
> See 06.B.01

a. Signs, placards, process sheets, batch tickets, operating
procedures, or other written means may be used in lieu of
affixing labels to stationary process containers if the alternative
method identifies the containers to which it is applicable and
conveys the information required above. The written
information shall be readily available to employees in their work
area throughout each work shift.

b. Portable containers into which hazardous material(s) are
transferred from labeled containers and which are intended only
for the immediate use by the employee who performs the
transfer are not required to be labeled. However, there shall be
a means of indicating that the hazardous material has been
used in the container.

08.A.09 Signs, tags, and labels shall be located as close as safely
possible to their respective hazards. Tags will be affixed by a
positive means (such as wire, string, or adhesive) that prevents
their loss or unintentional removal.

08.A.10 Signs, tags, and labels shall be legible and in English.
When there are employees who speak a language other than
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English and to whom the information is to be conveyed, the
information may also be presented in their language if it is
presented in English as well. > See 01.A.04.

08.A.11 Signs shall be furnished with rounded or blunt corners and
shall be free from sharp edges, burrs, splinters, or other sharp
projections. The ends or heads of bolts or other fastening devices
shall be located so that they are not a hazard. Wording shall be
easily read, concise, and accurate. The sign should contain
sufficient information to be understood.

08.A.12 Construction areas shall be posted with legible traffic signs
at points of hazard.

08.A.13 Signs required to be seen at night shall be lighted or
reflectorized.

08.A.14 Accident prevention tags (Figure 8-9) shall be used only
as a temporary means of warning employees of an existing hazard,
such as defective tools, equipment, and lockout. > See Section 12
for tagout requirements.

08.A.15 Tags shall contain a signal word (either "danger" or
"caution") and a major message (presented in either pictographs,
written text, or both) to indicate the specific hazardous condition or
the instruction to be communicated to the employee. The signal
word shall be readable at a minimum distance of 5 feet or such
greater distance as warranted by the hazard. The signal word and
major message shall be understandable to all employees who may
be exposed to the hazard. > See 08.A.05 for basic design
criteria.

08.A.16 Accident prevention tags shall be rectangular in shape and
shall be no smaller than 3in x5in (7.6 cm x 12.7 cm). The corners
may be square cut, chamfered, or rounded.

08.A.17 Kerosene lamps and open flame pots shall not be used for
or with warning signs or devices.
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08.A.18 Warning signs shall be placed on unattended
Government-owned floating plant and land-based heavy equipment
accessible to the public and shall read “ WARNING - NO
TRESPASSING US GOVERNMENT PROPERTY.”

08.B SIGNAL SYSTEMS, PERSONNEL, AND PROCEDURES
08.B.01 A standard signal system shall be used on all operations.

a. Hand signals for crane operations shall conform to
ANSI/ASME B30 series. > See Figure 8-10.

b. Traffic flagging procedures shall be in accordance with the
DOT Federal Highway Administration's "Manual on Uniform
Traffic Control Devices for Streets and Highways."

c. For Marine signals, see Section 19.
d. For helicopter hand signals, see Figure 8-11.
08.B.02 Standard hand signals shall be posted at the operator's

position, signal control points, and other points as necessary to
inform those concerned.

08.B.03 Manual (hand) signals may be used when the distance
between the operator and signal person is not more than 100 ft
(30.4 m). Radio, telephone, or a visual and audible electrically-
operated system shall be used when the distance between operator
and signal person is more than 100 ft (30.4 m) or when they cannot
see each other.

08.B.04 A signal person shall be provided when the point of
operation (includes area of load travel and area immediately
surrounding the load placement) is not in full view of the vehicle,
machine, or equipment operator; when vehicles are backed more
than 100 ft (30.4 m); when terrain is hazardous; or when two or
more vehicles are backing in the same area.
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08.B.05 A flag person or other controls shall be provided when
operations or equipment on or next to a highway create a traffic
hazard. An exception shall be made only when an adequate
mechanical signaling or control device is provided for safe direction
of the operation.

08.B.06 Where manual (hand) signals are used, only one person
shall be designated to give signals to the operator. This signal
person shall be located to see the load and be clearly visible to the
operator at all times.

08.B.07 Flag signaling shall be accomplished by use of red flags at
least 18 in (45.7 cm) square or sign paddles. In periods of
darkness, red lights shall be used.

08.B.08 High visibility vests shall be worn by flag and signal
persons. > See Section 5.A.11.

08.B.09 Signal systems shall be protected against unauthorized
use, breakage, weather, or interference: any malfunction shall be
cause to stop all work.

08.B.10 Only persons who are competent and qualified by
experience and/or training with the operations being directed shall
be used as signal persons.

08.B.11 Signal persons shall back one vehicle at a time. While
under control of a signal person, the driver shall not back or
maneuver until directed, and the driver shall stop when visual
contact with the signal person is lost.

08.B.12 The signal person shall have a warning device of clear

range and penetrating sound to warn persons when the load is
coming in so they have time to get in the clear.
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08.C TRAFFIC CONTROL

08.C.01 Traffic control shall be accomplished in accordance with
DOT Federal Highway Administration's "Manual on Uniform Traffic
Control Devices for Streets and Highways.”

08.C.02 The Contractor shall conduct his/her operations in such a
manner as to offer the least possible obstruction to the safe and
satisfactory movement of traffic over the existing roads during the
life of the contract.

08.C.03 The Contractor shall be responsible for providing,
erecting, maintaining, and removal of all traffic signs, barricades,
and other traffic control devices necessary for maintenance of
traffic.

08.C.04 All barricades, warning signs, lights, temporary signals,
other devices, flagmen, and signaling devices shall meet or exceed
the minimum requirements of the local DOT requirements.

08.C.05 Prior to the commencement of construction operations the
Contractor shall submit for acceptance the complete details of the
proposed traffic control plan for the maintenance of traffic and
access through the construction area.

08.C.06 The Contractor shall coordinate with the GDA and obtain
approval from local authorities prior to closing or restricting any
roads.

08.C.07 Barricades, danger, warning and detour signs, as
required, shall be erected before any roads are closed.

08.D HAUL ROADS

08.D.01 Access/haul roads shall be designed in accordance with
current engineering criteria. Prior to construction, the Contractor
shall provide the GDA with a copy of the plan for review and

acceptance. Work on the haul road shall not commence until the
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GDA has accepted the plan. The plan shall address the following
items:

a. Equipment usage, traffic density, and hours of operation;

b. Road layout and widths, horizontal and vertical curve data,
and sight distances;

c. Sign and signalperson requirements, road markings, and
traffic control devices:

d. Drainage controls;

e. Points of contact between vehicles and the public, and safety
controls at these points of contact;

f. Maintenance requirements, including roadway hardness and
smoothness and dust control; and

g. Hazards adjacent to the road such as bodies of water, steep
embankments, etc.

08.D.02 No employer shall move, or cause to be moved, any
equipment or vehicle upon an access or haul road unless the
roadway is constructed and maintained to safely accommodate the
movement of the equipment or vehicle involved.

08.D.03 When road levels are above working levels, berms,
barricades, or curbs shall be constructed to prevent vehicles
overrunning the edge or end of embankment. Berms/curbs shall be
constructed to one-half the diameter of the tires of the largest piece
of equipment using the roadway.

08.D.04 Roadways shall have a crown and ditches for drainage.
Water shall be intercepted before reaching a switch back or large
fill and be led off.
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08.D.05 Haul roads shall be constructed to widths suitable for safe
operation of the equipment at the travel speeds proposed by the
Contractor and accepted by the GDA.

08.D.06 All roads, including haul roads, shall be posted with
maximum speed limits.

08.D.07 An adequate number of turn-outs shall be provided on
single lane roads haul roads with two-way traffic. WWhen turn-outs
are not practical, the Contractor shall provide a traffic control
system to prevent accidents.

08.D.08 Whenever possible, use a right-hand traffic pattern on
two-way haul roads.

08.D.09 Curves.

a. All curves shall have open sight line and as great a radius as
practical.

b. Vehicle speed shall be limited on curves so that vehicles can
be stopped within one-half the visible distance of the roadway.

c. The design of horizontal curves shall consider vehicle speed,
roadway width and surfacing, and super elevation.

08.D.10 Grades.

a. When necessary, based on grade and machine and load
weight, machines shall be equipped with retarders to assist in
controlling downgrade descent.

b. Truck haul roads should be kept to less than a10% grade.
There should be no more than 400 ft (121.9 m) of grade
exceeding 10%.

c. The maximum allowable grade shall not exceed 12% .
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08.D.11 Lighting shall be provided as necessary.

08.D.12 Traffic control lights, barricades, road markings, signs, and
signalpersons for the safe movement of traffic shall be provided in
accordance with the DOT Federal Highway Administration's
“Manual on Uniform Traffic Control Devices” and this Section.

08.D.13 Roadway hardness, smoothness, and dust control shall be
used to maintain the safety of the roadway.

08.D.14 All roads shall be maintained in a safe condition and
eliminate or control dust, ice, and similar hazards.

08.D.15 The deposition of mud and or other debris on public roads
shall be minimized to the extent possible and in accordance with
local requirements.
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FIGURE 8-1

SIGN AND TAG SIGNAL WORD HEADINGS

Preferred Alternate

Awsrnine | [[warvine]
A caution |

FIGURE 8-2

EXAMPLE TAG LAYOUT

Chamfered
Cormers \

Square Cut Rounded
Corners “‘-..\‘ COMBEE
A DANGER
Signed by ___ Signedby Signed by
Date Date .,Eate )
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FIGURE 8-3

EXAMPLE SIGN LAYOUT
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_—_——— Panel Panel _——_———
Example C Example D
Formats can be
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Signal Word Panel Comers may additional space
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Symbol/Pictorial
Panel
Word message
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Example E to provide additional space
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Word message Word message
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_——— Panel Panel o __
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ACCIDENT PREVENTION SIGN REQUIREMENTS

TYPE PURPOSE DESIGN
DANGER Indicates a specific immediate Layout as shown in Fig 8-1. Shall have
and grave danger, a hazard the word “DANGER” in white within a
capable of producing irreversible red oval outlines in white on a black
damage or injury, and prohibition rectangular background in the upper
against harmful activity. panel and a lower panel for additional
wording or symbols in black or red on
white for additional wording or symbols
in black or red on a white background.
CAUTION Call attention to a specific potential | Layout as shown in Fig 8-1. Shall have
hazard capable of resulting in the word “CAUTION” in yellow on a
severe, but not irreversible, injury black background and a lower panel for
or damage. additional sign wording in black on a
yellow background.
GENERAL Includes notices of general Layout as shown in Fig 8-1 or
SAFETY practice and rules relating to consisting of a single panel. Shall have
health, first aid, medical the appropriate keyword as the signal
equipment, sanitation, word in white on a green background in
housekeeping, and general safety. | the upper panel and a lower panel for
additional sign wording or symbols in
black or green on a white background.
Alternatively, the entire sign may be
white letters on a green background.
FIRE AND Used only to label or points the Layout as shown in Fig 8-1 or
EMERGENCY way to fire extinguishing consisting of a single red panel. Shall
equipment, fires escapes and have the appropriate keyword as the
exits, gas shutoff valves, sprinkler signal word in white on a red
drains, and emergency background in the upper panel and a
procedures. lower panel for additional sign wording
or symbols in red on a white
background. Alternatively, the entire
sign may be white letters on a red
background.
INFORMATION Provide information of a general Layout as shown in Fig 8-1 or
nature, such as designation of consisting of a single panel. Should
facilities or services, in order to have the signal word “NOTICE” in white
avoid confusion or on a blue background in the upper
misunderstanding. panel and a lower panel for additional
wording or symbols in blue or black on
a white background. Alternatively, the
entire sign may be in white letters on a
blue background.
EXIT Used to indicate exits. Lettered in legible letters, not less than

6 in (15.2 cm) high, on a white field.
The principal stroke of the letters shall
be at least 3/4 in (5.1 cm) in width.
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TABLE 8-2

ACCIDENT PREVENTION COLOR CODING

COLOR

PURPOSE

Red

Red shall be the color used for identifying dangerous
conditions, emergency controls, fire detection equipment
and fire suppression systems, and containers of
flammable liquids.

Orange

Orange shall be the color used for designating dangerous
parts of machines and energized equipment.

Yellow

Yellow shall be the color for designating conditions
requiring caution, marking dangerous chemicals, marking
physical hazards, and markings for ionizing radiation.

Green

Green shall be the color for designating safety equipment
and operator devices and the location of first-aid and
safety equipment (other than firefighting equipment).

Blue

Blue shall be the color used for designating information of
a non-safety nature.

Purple

Purple shall be the color used to designate ionizing
radiation hazards.

TABLE 8-3

IDENTIFICATION OF PIPING SYSTEMS

Ou?side diamet_er of Length of color Size of letters “B”
pipe or covering field “A”
3/4 to 1 1/4 inches 8 inches 1/2 inch
1 1/2 10 2 inches 8 inches 3/4 inch
2 1/2 to 6 inches 12 inches 11/4 inch
8 to 10 inches 24 inches 2 1/2 inch
over 10 inches 32 inches 2 1/2 inch
——d
-
B H . ¥
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FIGURE 8-4

RADIO FREQUENCY WARNING SYMBOL
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Lettering: ratio of letter height to thickness of letter lines

Upper triangle: 5to 1 =large
6 to 1 = medium
Lower triangle: 4to1 =small

6 to 1 = medium
Symbol is square, triangles are right-angle isosceles
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FIGURE 8-5

LASER CAUTION SIGN
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FIGURE 8-6

LASER WARNING SIGN
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DANGER

(WHITE)

POSITION 1
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POSITION 2 )
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FIGURE 8-7
RADIOLOGICAL WARNING SYMBOL
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FIGURE 8-9
ACCIDENT PREVENTION TAGS
(kevwoan L BACKGROUND
Ok = COLOR
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= COLOR
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Keyword/Phrase | Background
Keyword/Phrase Print Color Color Tag Color
“‘DANGER” White in red oval Black White
“CAUTION” Yellow Black Yellow
‘DO NOT . .
OPERATE White Red White
“OUT OF ORDER”
White Black White
“DO NOT USE”
Informational Green or white
message or Black or green N/A White or black
inspection
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FIGURE 8-10
CRANE HAND SIGNALS
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FIGURE 8-10, continued

CRANE HAND SIGNALS

NOTE: Crane signals taken from ANSI/ASME B30 series
standards with permission of ASME.
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FIGURE 8-11

HELICOPTER HAND SIGNALS
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SECTION 9

FIRE PREVENTION AND PROTECTION
09.A GENERAL

09.A.01 A fire prevention plan shall be written for facilities and
project sites. It shall include a list of the major workplace fire
hazards; potential ignition sources; the types of fire suppression
equipment or systems appropriate to the control of fire;
assignments of responsibilities for maintaining the equipment and
systems; personnel responsible for controlling the fuel source
hazards; and housekeeping procedures, including the removal of
waste materials. It shall be used to brief employees and
emergency first responders on the fire hazards, the materials and
processes to which they are exposed, and the emergency
evacuation procedures. > For Construction operations see
NEPA 241: for Marine operations see 19.A.04.

09.A.02 An annual survey of the suitability and effectiveness of fire
prevention and protection measures and facilities at each project or
installation shall be made by a qualified person. Records of the
survey findings and recommendations shall be retained on file at
the project or installation.

09.A.03 When unusual fire hazards exist or fire emergencies
develop, additional protection shall be provided as required by the
GDA.

09.A.04 The GDA shall survey all activities and determine which
require a hot work permit.

09.A.05 Fires and open flame devices shall not be left unattended.
09.A.06 All sources of ignition shall be prohibited within 50 ft
(15.2 m) of operations with a potential fire hazard. The area shall

be conspicuously and legibly posted “NO SMOKING, MATCHES,
OR OPEN FLAME.”
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09.A.07 Smoking shall be prohibited in all areas where flammable,
combustible, or oxidizing materials are stored. “NO SMOKING,

MATCHES, OR OPEN FLAME" signs will be posted in all
prohibited areas.

09.A.08 Areas where there is danger of underground fire shall not
be used for the storage of flammable or combustible materials.

09.A.09 A barrier having a fire resistance rating equivalent to a
listing of at least 1 hour shall segregate DOT-identified
noncompatible materials that may create a fire hazard. For
compressed gas cylinders see Section 20.D.

09.A.10 A good housekeeping program that provides for the
prompt removal and disposal of accumulations of combustible
scrap and debris shall be implemented on the site. Self-closing
containers shall be used to collect waste saturated with flammable
or combustible liquids. Only non-combustible or UL labeled
nonmetallic containers may be used to dispose of waste and
rubbish.

09.A.11 Measures must be taken to control the growth of tall grass,
brush, and weeds adjacent to facilities. A break of at least 3 ft
(0.9 m) shall be maintained around all facilities.

09.A.12 Paint-soiled clothing and drop cloths, when not in use,
shall be stored in well-ventilated steel cabinets or containers.

09.A.13 Insulating material with a combustible vapor barrier shall
be stored at least 25 ft (7.6 m) from buildings or structures. Only
the quantity required for one day's use shall be permitted in
buildings under construction.

09.A.14 Disposal of combustible waste materials shall be in

compliance with applicable fire and environmental laws and
regulations.
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09.A.15 Burning operations.

a. Burning areas shall be established in coordination with the
GDA and with the agency responsible for monitoring fire
potential at the location of the proposed burning area.

b. Burning operations shall be in compliance with Federal,
State, and local regulations and guidelines.

c. A sufficient force to control and patrol the burning operations
shall be maintained until the last embers have been
extinguished.

d. Bump blocks shall be provided where trucks back to a fire or
burning pit.

e. Prescribed burning activities for natural resource management
shall be conducted in accordance with quidelines set forth in
Section 09.K.

09.A.16 Low-density fiberboard, combustible insulation, or vapor
barriers with a flame spread rating greater than 25 shall not be
installed in permanent buildings.

09.A.17 Temporary enclosures shall be covered with flame-
resistant tarpaulins or material of equivalent fire-resistant
characteristics.

09.A.18 When outside help is relied upon for fire protection, a
written agreement shall be made, or a memorandum of record,
stating the terms of the arrangement and the defails for fire
protection services, and shall be provided to the GDA.
09.A.19 Temporary building spacing shall be as follows:

a. The minimum space between one-story nonfire-resistive
buildings shall be 20 ft (6 m).
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b. The minimum space between two-story non fire-resistive
buildings shall be 25 ft (7.6 m).

c. Buildings other than non fire-resistive buildings shall comply
with recommendations of the NFPA.

(A group of buildings in which the total ground floor area does not
exceed 2,000 ft? (185.8 m?) shall be considered as one building for
the above purpose. However, each building in the group shall be
horizontally separated by at least 10 ft (3 m) on each side from
other buildings.)

09.A.20 Fire lanes providing access to all areas shall be
established and maintained free of obstruction.

09.A.21 Vehicles, equipment, materials, and supplies shall not be
placed so that access to fire hydrants and other fire fighting
equipment is obstructed.

09.A.22 Hazardous locations.

a. Electrical lighting shall be the only means of artificial
illumination in areas where flammable liquids, vapors, fumes,
dust, or gases are present.

b. All electrical equipment and installations in hazardous
locations shall be in accordance with the National Electrical
Code (NEC) for hazardous locations.

c. Globes or lamps shall not be removed or replaced nor
shall repairs be made on the electrical circuit until it has been
de-energized.

09.A.23 Clearance shall be maintained around lights and heating
units to prevent ignition of combustible materials.

09.A.24 All combustibles shall be shielded from the flames of
torches used to cut or sweat pipe.
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09.A.25 Precautions shall be taken to protect formwork and
scaffolding from exposure to, and spread of, fire.

09.A.26 Fire protection in the construction process.

a. Fire cut-offs shall be retained in buildings undergoing
alterations or demolition until operations require their removal.

b. Where a water distribution system is required for the
protection of buildings or other structures, water mains and
hydrants shall be installed before or concurrent with the
construction of facilities. Until the permanent system is in
operation, an equivalent temporary system shall be provided.

c. Permanent (fixed) extinguishing equipment and water supply
for fire protection shall be installed and in operable condition as
soon as possible. The scheduling of sprinkler installation shall
closely follow the building construction and, following completion
of each story, shall be placed in service as soon as laws permit.

d. During demolition or alterations, existing automatic sprinkler
systems shall be retained in service as long as reasonable.
Modification of sprinkler systems to permit alterations or
additional demolition should be expedited so that the system
may be returned to service as quickly as possible. Sprinkler
control valves shall be checked daily at close of work to
ascertain that the protection is in service. The operation of
sprinkler control valves is permitted only when approved by the
GDA.

e. During the construction process, the construction of
fire walls and exit stairways required for completed
buildings shall have priority; fire doors, with automatic
closing devices, shall be hung on openings as soon as
practical.

09.A.27 Water supply and distribution facilities for fire fighting shall

be provided and maintained in accordance with recommendations
of NFPA or regulations of USCG.
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09.A.28 Recommendations of NFPA and regulations of the USCG
shall be complied with in situations not covered in this section.
Where local building codes are established, the more stringent
requirements shall apply.

09.B FLAMMABLE AND COMBUSTIBLE LIQUIDS

09.B.01 All storage, handling, and use of flammable and
combustible liquids shall be_in accordance with NFPA 30, NFPA
30A, or other applicable standards under the supervision of a
qualified person.

09.B.02 All sources of ignition shall be prohibited in areas where
flammable and combustible liquids are stored, handled, and
processed. Suitable NO SMOKING, MATCHES, OR OPEN

FLAME signs shall be posted in all such areas.

09.B.03 Fire protection requirements.

a. Atleast one portable fire extinguisher rated 20-B:C shall be
provided on all tank trucks or other vehicles used for
transporting and/or dispensing flammable or combustible
liquids.

b. Each service or refueling area shall be provided with at least
one fire extinguisher rated not less than 40-B:C and located so
that an extinguisher shall be within 100 ft (30.4 m) of each
pump, dispenser, underground fill pipe opening, and lubrication
or service area.

09.B.04 Flammable liquids shall be kept in closed containers or
tanks when not in use.

09.B.05 Workers shall guard carefully against any part of their
clothing becoming contaminated with flammable or combustible
fluids. They shall not be allowed to continue work if their clothing
becomes contaminated, and they must remove or wet down the
clothing as soon as possible.
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09.B.06 No flammable liquid with a flash point (closed cup test)
below 100 °F (37.7 °C) shall be used for cleaning purposes or to

start or rekindle fires.

09.B.07 Ventilation adequate to prevent the accumulation of
flammable vapors to hazardous levels shall be provided in all areas
where flammable and combustible liquids are handled or used.

09.B.08 Only labeled/listed (by a nationally-recognized testing
laboratory) containers and portable tanks shall be used for the
storage of flammable and combustible liquids.

a. Metal containers and portable tanks (less than 660 gal

(2.4 m®) individual capacity) meeting the requirements of, and
containing products authorized by, Chapter I, 49 CFR (U.S.
DOT Hazardous Materials Regulations), Chapter 9 of the United
Nations’ “Recommendations on the Transport of Dangerous
Goods,” or NFPA 386 shall be acceptable.

b. Plastic containers meeting the requirements of, and used for
petroleum products within the scope of, one or more of the
following specifications shall be acceptable: ASTM F852,
ASTM F 76, and ANSI/UL 1313.

c. Plastic drums meeting the requirements of and containing
products authorized by 49 CFR or by Chapter 9 of the United
Nations' “Recommendations on the Transport of Dangerous
Goods” shall be acceptable.

d. Fiber drums that meet the requirements of Iltem 296
of the National Motor Freight Classification (NMFC) or
Rule 51 of the Uniform Freight Classification (UFC) for
Types 2A, 3A, 3B-H, 3B-L, or 4A and meet the
requirements of and contain liquid products authorized
either by Chapter I, 49 CFR (U.S. DOT Hazardous
Materials Regulations) or by DOT exemption shall be
acceptable.
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09.B.09 Portable tanks (less than 660 gal (2.4 m®) individual
capacity) shall be provided with one or more devices installed in the
top with sufficient emergency venting capacity to limit internal
pressure under fire exposure conditions to 10 pounds per square
inch (psi) (68.9 kilopascal (kPa)) gauge or 30% of the bursting
pressure of the portable tank, whichever is greater.

a. Atleast one pressure-actuated vent having a minimum
capacity of 6000 ft2 (170 m?) of free air per hour shall be used.
It shall be set to open at not more than 5 psi (35 kPa) gauge.

b. If fusible vents are used, they shall be actuated by elements
that operate at a temperature not exceeding 300 °F (148.8 °C).

c. Where plugging of a pressure-actuated vent can occur,
fusible plugs or venting devices that soften to failure at a
maximum of 300 °F (148.8 °C) under fire exposure shall be
permitted to be used for the entire emergency venting
requirement.

09.B.10 The design, construction, and use of storage tanks shall
be as specified in NFPA 30.

09.B.11 The maximum allowable size for a container or metal
portable tank (less than 660 gal (2.4 m®) individual capacity) shall
not exceed the those shown in Table 9-1:

09.B.12 The design, construction, and use of storage cabinets,
indoor storage areas, outdoor storage areas, hazardous materials
storage lockers, and other occupancies shall be in accordance with
NFPA 30 or, for marine applications, 46 CFR 147 covers use of
cabinets and 46 CFR 92.05-10 specifies design and construction.

09.B.13 Flammable and combustible liquids in quantities greater
than that required for 1 day's use shall not be stored in buildings
under construction and not more than a 2-day supply shall be
stored on paint barges.
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MAXIMUM ALLOWABLE SIZE OF CONTAINERS AND TANKS

FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS

Flammable Liquids Class

Combustible Liguids

Container Class
tvpe IA 1B IC Il i

Glass 16 oz 32 0z lqgal 1 qal 1 gal
(473 mL) (946 mL) | (3.81) (3.8 1) (3.81)

Metal (other 1 gal 5 qgal 5 qgal 5 qgal 5 gal

than DOT (3.81) (19 1) (191) (19 1) 19 L

drums) or

approved

plastic)

Safety cans 2 qgal 5 qgal 5 qgal 5 qgal 5 qgal
(7.6 1) (19 L) (19 L) (19 L) 19 L

Metal drum 8.1 ft° 8.1 ft® 8.1 ft® 8.1 ft® 8.1 ft°

(DOT) (0.23 m%) (0.23m* | 023m% | (023 m% (0.23 m%)

specification

Approved 88.3 ft° 88.3 ft° 88.3 ft° 88.3 ft° 88.3 ft°

metal portable | (2.5 m®) 25m’) | (25m’) | (25md 25m°

tank

Polyethylene 1 qal 5 gal 5 gal 8.1 ft° 8.1 ft°

DOT Spec 34, | (3.81) (19 1) (19 1) (0.23 m% (0.23 m%)

UN 1H1, or as

authorized by

DOT

Exemption

Fiber drum 8.1 ft° 8.1 ft>

NMFC or UFC (023m% | (0.23m%

Type 2A,

Types 3A, 3B-

H, or 3B-L, or

Type 4A
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09.B.14 Flammable and combustible liquids shall not be stored in
areas used for exits, stairways, or safe passage of people.

09.B.15 Safety cans and other portable containers for flammable
liquids having a flash point at or below 73 °F (23 °C) shall be
labeled/listed and painted red with a yellow band around the can
and the name of the contents legibly indicated on the container.

09.B.16 Unopened containers of flammable and combustible
liquids, such as paints, varnishes, lacquers, thinners, and solvents,
shall be kept in a well ventilated location, free of excessive heat,
smoke, sparks, flame, or direct rays of the sun.

09.B.17 In areas where flammable and combustible liquids are
handled or stored, a self-closing metal refuse can, listed by a
nationally recognized testing laboratory, shall be provided and
maintained in good condition.

09.B.18 Where liquids are used or handled, provisions shall
be made to promptly and safely dispose of leakage or spills.

09.B.19 Flashlights and electric lanterns used while handling
flammable and combustible liquids shall be listed by a nationally
recognized testing laboratory for the intended use.

09.B.20 Dispensing flammable and combustible liquids - general.

a. All pumping equipment used for the transfer of flammable
and combustible liquids shall be listed by a nationally
recognized testing laboratory or approved by, and labeled or
tagged in accordance with, the Federal agency having
jurisdiction, such as the DOT.

b. Flammable liquid dispensing systems shall be electrically
bonded and grounded. All fuel tanks, hoses, and containers of
5gal (18.9 L) or less shall be kept in metallic contact while
flammable liquids are being transferred; transfer of flammable
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liquids in containers in excess of 5 gal (18.9 L) shall be done
only when the containers are electrically bonded.

c. Flammable or combustible liquids shall be drawn from, or
transferred into, vessels, containers, or tanks within a building or
outside only through a closed piping system, from safety cans,
by means of a device drawing through the top, or from a
container, or portable tanks, by gravity or pump, through an
approved self-closing valve. Transferring by means of air
pressure on the container or portable tanks is prohibited.

d. Areas in which flammable or combustible liquids are
transferred in quantities greater than 5 gal (18.9 L) from one
tank or container to another shall be separated from other
operations by at least 25 ft (7.6 m) or a barrier having a fire
resistance of at least 1 hour. Drainage or other means shall be
provided to control spills. Natural or mechanical ventilation shall
be provided to maintain the concentration of flammable vapor at
or below 10% of the lower flammable limit.

e. Dispensing units shall be protected against collision damage
by suitable means and permanent dispensing units shall be
securely bolted in place.

f. Dispensing nozzles and devices for Class | liquids shall be
listed.

g. Lamps, lanterns, heating devices, small engines, and similar
equipment shall not be filled while hot: these devices shall be
filled only in well ventilated rooms free of open flames or in open
air and shall not be filled in storage buildings.

h. Dispensing devices shall be in all cases at least 20 ft
(6 m) from any activity involving fixed sources of ignition.

09.B.21 Service and refueling areas.

a. Dispensing hoses shall be listed; dispensing nozzles shall be
an approved automatic-closing type without a latch-open device.
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b. Equipment using Class | liquid fuel shall be shut down during
refueling, servicing, or maintenance: this requirement may be
waived for diesel-fueled equipment serviced by a closed system
with attachments designed to prevent spillage.

c. Dispensing of flammable fluids from tanks of 55 gal (0.20 m®)
capacity or more shall be by listed pumping arrangement.
Transferring by air pressure on the container or portable tank is
prohibited.

d. Clearly identified and easily accessible switch(es) shall be
provided at a location remote from dispensing devices to shut
off the power to all dispensing devices in an emergency.

e. Alisted emergency breakaway device designed to
retain liquid on both sides of the breakaway point shall
be installed on each hose dispensing Class | liquids.

09.B.22 Tank cars/trucks.

a. Tank cars/trucks shall be spotted and not loaded or unloaded
until brakes have been set and wheels chocked.

b. Tank cars/trucks shall be attended for the entire time they
are being loaded or unloaded. Precautions shall be taken
against fire or other hazards.

c. Tank cars/trucks shall be properly bonded and grounded
while being loaded or unloaded. Bonding and grounding
connections shall be made before dome covers are removed on
tank cars/trucks and shall not be disconnected until such covers
have been replaced. Internal vapor pressure shall be relieved
before dome covers are opened.

09.C LIQUEFIED PETROLEUM GAS (LP-GAS)

09.C.01 Storage, handling, installation, and use of LP-Gases and
systems shall be in accordance with NFPA Standard 58 and USCG
regulations, as applicable.
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09.C.02 LP-Gas containers, valves, connectors, manifold valve
assemblies, regulators, and appliances shall be of an approved

type.

09.C.03 Any appliance that was originally manufactured for
operation with a gaseous fuel other than LP-Gas and is in good
condition may be used with LP-Gas only after it is properly
converted, adapted, and tested for performance with LP-Gas.

09.C.04 Polyvinyl chloride and aluminum tubing shall not be used
in LP-Gas systems.

09.C.05 Safety devices.

a. Every container and vaporizer shall be provided with one or
more safety relief valves or devices. These valves and devices
shall be arranged to afford free vent to the outside air and
discharge at a point not less than 5 ft (1.5 m) horizontally from
any building opening that is below the discharge point.

b. Container safety relief devices and regulator relief vents shall
be located not less than 5 ft (1.5 m) in any direction from air
openings into sealed combustion system appliances or
mechanical ventilation air intakes.

c. Shut-off valves shall not be installed between the safety relief
device and the container, or the equipment or piping to which
the safety relief device is connected, except that a shut-off valve
may be used where the arrangement of the valve is such that
full required capacity-flow through the safety relief device is
always afforded.

09.C.06 Container valves and accessories.
a. Valves, fittings, and accessories connected directly to the
container, including primary shut off valves, shall have a rated

working pressure of at least 250 psi (1723.6 kPa) gauge and
shall be of material and design suitable for LP-Gas service.
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b. Connections to containers (except safety relief connections,
liquid level gauging devices, and plugged openings) shall have
shutoff valves located as close to the container as practical.

09.C.07 Multiple container systems.

a. Valves in the assembly of multiple container systems shall
be arranged so that replacement of containers can be made
without shutting off the flow of gas in the system (this is not to
be construed as requiring an automatic changeover device).

b. Regulators and low-pressure relief devices shall be rigidly
attached to the cylinder valves, cylinders, supporting standards,
building walls, or otherwise rigidly secured and shall be installed
or protected from the elements.

09.C.08 LP-Gas containers and equipment shall not be used in
unventilated spaces below grade in pits, below-decks, or other
spaces where dangerous accumulations of heavier-than-air gas
may accumulate due to leaks or equipment failure.

09.C.09 Welding is prohibited on LP-Gas containers.
09.C.10 Dispensing.

a. Equipment using LP-Gas shall be shut down during refueling
operations.

b. Filling of fuel containers for motor vehicles from bulk storage
containers shall be performed not less than 10 ft (3 m) from the
nearest masonry-walled building, not less than 25 ft (7.6 m)
from the nearest building of other construction, and, in any
event, not less than 25 ft (7.6 m) from any building opening.

c. Filling, from storage containers, of portable containers or

containers mounted on skids shall be performed no less than
50 ft (15.2 m) from the nearest building.
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09.C.11 Installation, use, and storage outside buildings.

a. Containers shall be upright upon firm foundations or
otherwise firmly secured. Flexible connections (or other special
fixtures) shall be provided to protect against the possibility of the
effect of settlement on the outlet piping.

b. Containers shall be in a suitable ventilated enclosure or
otherwise protected against tampering.

c. Storage outside buildings, of containers awaiting use, shall
be located from the nearest building or group of buildings in
accordance with Table 9-2.

TABLE 9-2

LP-GAS CONTAINER AND CYLINDER OUTSIDE STORAGE
MINIMUM DISTANCES

| guantitg of LP-Gas stored | Distance |

Less than 500 Ib (227 kg) 0 ft
500 Ib (227 kg) 10 ft (3 m)
6,000 Ib (2730 kQg)
6,000 Ib (2730 kg) 20 ft (6 m)
10,000 Ib (4545 kg)
More than 10,000 Ib (4545 kq) 251t (7.6 m)

d. Storage areas shall be provided with at least one approved
portable fire extinguisher rated no less than 20-B:C.

09.C.12 Use inside buildings.
a. LP-Gas shall not be stored within buildings.
b. Containers, regulating equipment, manifolds, pipe, tubing,

and hose shall be located to minimize exposure to high
temperatures or physical damage.
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c. The maximum water capacity of individual containers shall
be 245 |b (111.1 kg (nominal 100 Ib (45.3 kg) LP-Gas capacity).

d. Containers having a water capacity greater than 2.5 Ib
(2.1 kg) (nominal 1 Ib (0.4 kg) LP-Gas capacity) that are
connected for use shall stand on a firm and substantially level
surface and, when necessary, shall be secured in an upright
position. Systems using containers having a water capacity
greater than 2.5 Ib (1.1 kg) shall be equipped with excess flow
valves internal either with the container valves or in the
connections to the container valve outlets.

e. Regulators shall be directly connected to either the container
valves or to manifolds connected to the container valves. The
regulator shall be suitable for use with LP-Gas. Manifolds and
fittings connecting containers to pressure regulator inlets shall
be designed for at least 250 psi (1723.6 kPa) gauge service
pressure.

f. Valves on containers having water capacity greater than
50 Ib (22.6 kg) (nominal 20 Ib (9 kg) LP-Gas capacity) shall be
protected from damage while in use or storage.

g. Hose shall be designed for a working pressure of at least
250 psi (1723.6 kPa) gauge. Design, construction, and
performance of hose and connections shall have been suitability
determined by listing by a nationally recognized testing agency.
Hose length shall be as short as possible but long enough to
permit compliance with spacing requirements without kinking,
straining, or causing the hose to be so close to a burner as tobe
damaged by heat.

09.D TEMPORARY HEATING DEVICES

09.D.01 Only temporary heating devices approved by the GDA
shall be used. Each heater should have a safety data plate
permanently affixed by the manufacturer. The plate shall provide
requirements or recommendations for:
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Clearances from combustible materials;

. Ventilation (minimum air requirements for fuel combustion);

Fuel type and input pressure;
Lighting, extinguishing, and relighting;

Electrical power supply characteristics;

f. Location, moving, and handling; and

g.

Name and address of the manufacturer.

> |If this information is not available on a data plate, it shall be
in writing at the job site.

09.D.02 A positive operating procedure shall be established to
assure the following:

a.

b.

Proper placement and servicing,

Safe clearance from combustible material,

c. Close surveillance,

d.

e.

Safe fuel storage and refueling,

Proper maintenance, and

f. Ventilation and determination of gaseous contamination or
oxygen deficiency.

09.D.03 Heater installation and maintenance shall be in
accordance with the manufacturer's instructions.

09.D.04 Open-flame heating devices having exposed fuel below
the flame are prohibited.
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09.D.05 Heaters, when in use, shall be set horizontally level,
unless otherwise permitted by the manufacturer's specifications.

09.D.06 Heaters unsuitable for use on wood floors shall be so
marked. When such heaters are used, they shall rest on suitable
heat insulating material, such as concrete of at least 1 in (2.5 cm)
thickness or equivalent; the insulating material shall extend 2 ft
(0.6 m) or more in all directions from the edges of the heater.

09.D.07 Heaters used near combustible tarpaulins, canvas, or
similar coverings shall be located at least 10 ft (3 m) from such
coverings; coverings shall be securely fastened to prevent them
from igniting or upsetting the heater due to wind action.
09.D.08 Heaters shall be protected against damage.
09.D.09 Installation of temporary heating devices shall provide
minimum clearances to combustible materials as specified in
Table 9-3.

TABLE 9-3

TEMPORARY HEATING DEVICE CLEARANCES

Heater type Sides Rear Chimney
connector
Room heater — 11.8in 11.8in 17.7 in
circulating (30cm) | (30cm) | (45cm)
Room heater — 354 in 35.4in 17.7 in
radiant (90 cm) (90 cm) (45 cm)

09.D.10 Fuel combustion space heating devices used in any
enclosed building, room, or structure shall be vented by a flue pipe
to the exterior of the structure.

a. Fresh air shall be supplied, by natural or mechanical means,
in sufficient quantities to ensure the health and safety of
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workers. Particular attention shall be given to areas where heat
and fumes may accumulate.

b. When heaters are used in confined spaces, precautions shall
be taken to ensure proper combustion, maintenance of a safe
and healthful atmosphere for workers, and limitation of
temperature rise in the area. These precautions shall be
addressed in the confined space entry permit. > See 06.1.

c. Vent pipes shall be located a safe distance from flammables
and combustibles. Where vent pipes pass through combustible
walls or roofs, they shall be properly insulated and securely
fastened and supported to prevent accidental displacement or
separation.

09.D.11 When a heater is placed in operation, initial and periodic
checks shall be made to ensure it is functioning properly.

09.D.12 Fuel combustion heater CO hazards.

a. When heaters are used in enclosed or partially enclosed
structures, CO shall be continuously monitored; or tests for the
presence of CO shall be made within 1 hour of the start of each
shift and at least every 4 hours (every 2 hours for solid fuel
heaters) thereatfter.

b. CO concentrations greater than 25 ppm (TLV) of air volume
at worker breathing levels shall require extinguishing of the
heater unless additional ventilation is provided to reduce the
CO content to acceptable limits.

09.D.13 Personnel involved in fueling heaters shall be trained in,
and thoroughly familiar with, the manufacturer's recommended safe
fueling procedures.

09.D.14 Heaters shall be equipped with an approved automatic
device to shut off the flow of fuel if the flame is extinguished (on
liquid fuel heaters, barometric or gravity oil feed shall not be
considered a primary safety control).
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09.D.15 Spark arresters shall be provided on all smoke stacks or
burning devices having forced drafts or short stacks permitting live
sparks or hot materials to escape.

09.D.16 Solid fuel heaters are prohibited in buildings and on
scaffolds.

09.D.17 Gas heaters - general.

a. All piping, tubing, and hose shall be leak tested using soap
suds or other noncombustible detection means (tests shall not
be made with a flame) after assembly and proven free of leaks
at normal operating pressure.

b. Hose and fittings shall be protected from damage and
deterioration.

c. All hose and fittings shall be checked to ensure that the type,
capacity, and pressure ratings are as specified by the heater
manufacturer: hose shall have a minimum working pressure or
250 psi (1723.6 kPa) gauge and a minimum bursting pressure
of 1250 psi (8618.4 kPa) gauge.

d. All hose connectors shall be capable of withstanding, without
leakage, a test pressure of 125 psi (861.8 kPa) gauge and shall
be capable of withstanding a pull test of 400 |b (181.4 kg).

e. Hose connectors shall be securely connected to the heater
by mechanical means. Neither "slip-end" connectors
(connections that allow the hose end to be held only by the
friction of the hose material against the metal fitting of the unit)
nor ring keepers (tightened over the hose to provide an
increased force holding the hose to the metal fitting) are
permitted.

09.D.18 Natural gas heaters. When flexible gas supply lines are

used, the length shall be as short as practical and shall not exceed
25 ft (7.6 m).
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09.D.19 Portable LP-Gas heaters. > See also 09.C.

a. If LP-Gas is supplied to a heater by hose, the hose shall not
be less than 10 ft (3 m), nor more than 25 ft (7.6 m), in length.

b. Heaters shall be equipped with an approved regulator in the
supply line between the fuel cylinder and the heater unit.
Cylinder connectors shall be provided with an excess flow valve
to minimize the flow of gas in the event the fuel line ruptures.

c. LP-Gas heaters having inputs above 50,000 British thermal
unit (Btu) per hour shall be equipped with either a pilot, which
must be lighted and proved before the main burner can be
turned on, or an electronic ignition. (These provisions do not
apply to portable heaters under 7,500 Btu per hour when used
with containers having a maximum water capacity of 2.5 Ib

(1.1 kg).)

d. Container valves, connectors, regulators, manifolds, piping,
and tubing shall not be used as structural support for LP-Gas
heaters.

e. Heaters, other than integral heater-container units, shall be
located at least 6 ft (1.8 m) from any LP-Gas container (this
shall not prohibit the use of heaters designed specifically for
attachment to the LP-Gas container or to a supporting standard,
provided they are designed and installed to prevent direct or
radiant heat application from the heater into the containers).
Blower and radiant type heaters shall not be directed toward
any LP-Gas container within 20 ft (6 m).

f. If two or more heater-container units (of either the integral or
nor-integral type) are located in an unpartitioned area of the
same floor, the container or containers of each unit shall be
separated from the container or containers of any other unit by
at least 20 ft (6 m).

g. When heaters are connected to containers for use in an
unpartitioned area on the same floor, the total water capacity of
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containers, manifolded together for connection to a heater(s),
shall not be greater than 735 Ib (333.3 kg) (nominal 300 Ib
(136 kg) LP-Gas capacity). Such manifolds shall be separated
by at least 20 ft (6 m).

09.D.20 Installation of heating equipment in service or lubrication
areas.

a. Heating equipment installed in lubrication or service areas
where there is no dispensing or transferring of flammable liquids
shall be installed such that the bottom of the heating unit is at
least 18 in (45.7 cm) above the floor and is protected from
damage.

b. Heating equipment installed in lubrication or service areas
where flammable liquids are dispensed shall be of a type
approved for garages and shall be instaled at least 8 ft (2.4 m)
above the floor.

09.E FIRST RESPONSE FIRE PROTECTION

09.E.01 Portable fire extinguishers shall be provided where
needed as specified in Table 9-4. Fire extinguishers shall be
inspected monthly and maintained as specified in NFPA 10.
Records shall be kept on a tag or label attached to the extinguisher,
on an inspection check list maintained on file, or by an electronic
method that provides a permanent record. The date the inspection
was performed and the initials of the person performing the
inspection shall be recorded.

09.E.02 Approved fire extinguishers.

a. Fire extinguishers shall be approved by a nationally
recognized testing laboratory and labeled to identify the listing
and labeling organization and the fire test and performance
standard that the fire extinguisher meets or exceeds.
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FIRE EXTINGUISHER DISTRIBUTION
Occupancy
Low Hazard Medium Hazard High Hazard

Class A Class B Class A Class B Class A Class B
Minimum 2-A 5-Bor 2-A 10-Bor | 4-A 40-B or
rating for 10-B(2) 20-B 80-B(2)
single
extinguisher
Maximum 3,000 ft n/a 1,500 ft n/a 1,000 ft* n/a
coverage
(floor area)
per unit of
A-rating
Maximum 11,250 ft n/a 11,250 ft n/a 11,250 ft n/a
floor area
for
extinguisher
Maximum 75 ft 30ftfor | 75ft 30ftfor [ 75ft 30 ft for
travel 5-B 5-B 5-B
distance to 50 ft for 50 ft for 50 ft for
extinguisher 10-B 10-B 10-8

(1) up to 3 foam extinguishers of at least 2 1/2 gal (9.5 L) capacity may be used

to fulfill low hazard requirements

(2) up to 3 aqueous film foaming foam (AFFF) extinguishers of at least 2 1/2 gal
(9.5 L) capacity may be used to fulfill high hazard requirements

Derived from NFPA 10
In multiple-story facilities, at least 1 extinguisher shall be adjacent to stairways.
On construction and demolition projects, a 1/2 in (1.2 cm) diameter garden hose,
not to exceed 100 ft (30.4 m) in length and equipped with a nozzle, may be
substituted for a 2-A rated fire extinguisher provided it its capable of discharging
a minimum of 5 gal (18.9 L) per minute with minimum hose stream range of 30 ft
(9.1 m) horizontally. The garden hose lines shall be mounted on conventional
racks or reels. The number of location of hose racks or reels shall be such that
at least 1 hose stream can be applied to all points in the area.
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b. Fire extinguishers shall be marked with their letter (class of
fire) and numeric (relative extinguishing effectiveness)
classification.

c. Fire extinguishers using carbon tetrachloride or
chlorobromomethane extinguishing agents are prohibited.

d. Soldered or riveted shell self-generating foam or gas
cartridge water-type portable extinguishers that are operated by
inverting the extinguisher to rupture or initiate an uncontrollable
pressure generating chemical reaction to expel the agent are
prohibited.

09.E.03 Fire extinguishers shall be in a fully charged and operable
condition and shall be suitably placed, distinctly marked, and
readily accessible.

09.E.04 When portable fire extinguishers are provided for
employee use in the workplace, the employer shall provide training
(upon initial employment and at least annually thereafter) in the
following:

a. General principles of fire extinguisher use and the
hazards involved with incipient stage fire fighting to all
employees; and

b. Use of the appropriate fire fighting equipment to those
employees designated in an emergency action plan to
use fire fighting equipment.

09.E.05 Approved fire blankets shall be provided and kept in
conspicuous and accessible locations as warranted by the
operations involved.

09.E.06 No fire shall be fought where the fire is in imminent danger
of contact with explosives: all persons shall be removed to a safe
area and the fire area guarded against intruders.

09.E.07 Standpipe and hose system equipment.
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a. Standpipes shall be located or otherwise protected against
damage. Damaged standpipes shall be repaired promptly.

b. Reels and cabinets used to contain fire hose shall be
designed and maintained to ensure the prompt use of the hose
valve, hose, and other equipment. Reels and cabinets shall be
conspicuously identified and used only for fire equipment.

c. Hose outlets and connections shall be located high enough
above the floor to avoid their obstruction and to be accessible to
employees. To ensure hose connections are compatible with
support fire equipment, screw threads shall be standardized or
adapters shall be provided throughout the system.

d. Standpipe systems shall be equipped with vinyl type or lined
hoses of such length that friction loss resulting from water
flowing through the hose will not decrease the pressure at the
nozzle below 30 psi (206.8 kPa) gauge. The dynamic pressure
at the nozzle shall be within 30 psi (206.8 kPa) gauge and

125 psi (861.8 kPa) gauge.

e. Standpipe hoses shall be equipped with basic spray nozzles
with a straight stream to wide stream spray pattern. Nozzles
shall have a water discharge control capable of functions
ranging from full discharge to complete shutoff.

09.E.08 The following tests shall be performed on standpipe and
hose systems before placing them in service:

a. Piping (including yard piping) shall be hydrostatic tested for
at least 2 hours at not less than 200 psi (1378.9 kPa) (or at least
50 psi (344.7 kPa) in excess of normal pressure when the
normal pressure is greater than 150 psi (1034.2 kPa)); and

b. Hose shall be hydrostatic tested with couplings in place at a
pressure of not less than 200 psi (1378.9 kPa) (this pressure
shall be maintained for at least 15 seconds, but not more than

1 minute, during which time the hose shall not leak nor shall the
jacket thread break).
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09.E.09 Standpipe and hose system inspection and maintenance.

a. Water supply tanks shall be kept filled to the proper level
except during repairs. When pressure tanks are used, proper
pressure shall be maintained at all times except during repairs.

b. Valves in the main piping connections to the automatic
sources of water supply shall be kept fully open at all times,
except during repairs.

c. Hose systems shall be inspected at least annually and after
each use to assure that all equipment is in place, available for
use, and in operable condition.

d. When the system or any portion of the system is found not to
be serviceable, it shall be removed for repair and replaced with
equivalent protection (such as fire watches and extinguisher)
until the repairs are complete.

e. Hemp and linen hoses shall be unracked, physically
inspected for deterioration, and reracked using a different fold
pattern at least annually.

09.E.10 The minimum water supply for standpipe and hose
systems provided for the use of employees shall be sufficient to
provide 100 gal (0.37 m®) per minute for at least 30 minutes.

09.E.11 For all structures in which standpipes are required, or
where standpipes exist in structures being altered, the standpipes
shall be brought up as soon as practical and maintained as
construction progresses so that they are always ready for fire
protection use. There shall be at least one standard hose outlet at
each floor.

09.E.12 For employees that may encounter incipient stage wild
land fires, local safety programs shall provide basic training (upon
initial employment and at least annually thereafter) in techniques
commonly used to extinguish incipient stage wild land fires and the
hazards associated with such fire fighting activities.
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09.F FIXED FIRE SUPPRESSION SYSTEMS

09.F.01 Fixed fire suppression systems shall be designed,
installed, and acceptance-tested in accordance with requirements
of the NFPA.

09.F.02 Fixed fire suppression systems shall be inspected and
maintained in accordance with the applicable NFPA standards.
Inspection and maintenance dates shall be recorded on the
container, on a tag attached to the container, or in a central
location.

09.F.03 Automatic sprinkler systems shall be protected from
damage.

09.F.04 Vertical clearance of at least 18 in (45.7 cm) shall be
maintained between the top of stored material and sprinkler
deflectors.

09.F.05 If a fixed extinguishing system becomes inoperable, the
employer shall notify the employees and take necessary
precautions to assure their safety until the system is restored to
operating order.

09.F.06 Effective safeguards shall be provided to warn employees
against entry into fixed extinguishing system discharge areas where
the atmosphere remains hazardous to employee safety and health.
Manual operating devices shall be identified as to the hazard
against which they will provide protection.

09.F.07 Warning or caution signs shall be posted at the entrance
to, and inside, areas protected by fixed extinguishing systems that
use agents in concentrations known to be hazardous to employee
safety and health.

09.F.08 Dry chemical fixed extinguishing systems.

a. Dry chemical extinguishing agents shall be compatible with
any foams or wetting agents with which they are used.
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b. Dry chemical extinguishing agents of different compositions
shall not be mixed together.

c. Dry chemical extinguishing systems shall be refilled with the
chemical stated on the approval nameplate or an equivalent
compatible material.

09.F.09 Gaseous agent fixed extinguishing systems.

a. Agents used for initial supply and replenishment shall be of a
type approved for the system's application (CO, obtained by dry
ice conversion to liquid is not acceptable unless it is processed
to remove excess oil and water).

b. Employees shall not be exposed to toxic levels of the
gaseous agent or its decomposition products.

09.F.10 When water and spray foam fixed extinguishing systems
are used, the drainage of water shall be away from work areas and
routes of emergency egress.

09.G FIRE FIGHTING EQUIPMENT

09.G.01 Fire fighting equipment shall be provided and installed in
accordance with applicable NFPA, OSHA, and USCG regulations.

09.G.02 No fire protection equipment or device shall be made
inoperative or used for other purposes, unless specifically approved
by the GDA.

09.G.03 If fire hose connections are not compatible with local fire
fighting equipment, adapters shall be made available.
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09.H FIRE DETECTION AND EMPLOYEE FIRE ALARM
SYSTEMS

09.H.01 Fire detection and employee fire alarm systems shall be
designed and installed in accordance with requirements of NFPA
and OSHA.

09.H.02 Fire detection systems and components shall be restored
to normal operating condition as soon as possible after each
test/alarm. Spare devices and components shall be maintained in
sufficient quantities for the prompt restoration of the system.

09.H.03 Fire detection systems shall be maintained in operable
condition except during maintenance or repairs.

a. Fire detectors and detector systems shall be tested and
adjusted as often as necessary to maintain operability and
reliability: factory calibrated detectors need not be adjusted
after installation.

b. Pneumatic and hydraulic operated detection systems
installed after January 1, 1981, shall be equipped with
supervised systems.

c. The servicing, testing, and maintenance of fire detection
systems shall be performed by a trained person knowledgeable
in the operations and functions of the system.

d. Fire detectors that need to be cleaned of dirt, dust, or other
particulate matter to be fully functional shall be cleaned at
regular intervals.

09.H.04 Fire detection systems and devices shall be protected
from weather, corrosion, and mechanical and physical damage.

09.H.05 Fire detectors shall be supported independently of their
control wiring or tubing.
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09.H.06 An alarm system shall be established by the employer so
that employees on the site and the local fire department can be
alerted of an emergency.

09.H.07 Manually operated alarm actuation devices shall be
conspicuous and accessible and inspected and maintained in
operable condition.

09.H.08 The alarm shall be distinctive and recognizable as a signal
to evacuate the work area or to perform actions designated in the
emergency action plan.

a. The alarm shall be capable of being perceived above ambient
noise and light levels by all employees in the affected area.

b. Tactile devices may be used to alert those employees who
would not otherwise be able to recognize the audible or visual
alarm.

09.H.09 Employees shall be instructed in the preferred means of
reporting emergencies, such as manual pull box alarms, public
address systems, or telephones.

a. The alarm code and reporting instructions shall be
conspicuously posted at phones and at employee entrances.

b. Reporting and evacuating instructions shall be conspicuously
posted.

c. For work at installations that are equipped with radio wave
fire alarm systems, a compatible fire alarm transmitter should be
used at the construction site.

09.1 FIRE FIGHTING ORGANIZATIONS - TRAINING AND
DRILLING

09.1.01 Fire fighting organizations shall be provided to assure
adequate protection to life and property. NFPA recommendations
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shall be used for determining type, size, and training of fire fighting
organizations.

09.1.02 Fire brigade drills shall be held to assure a well-trained and
efficient operating force. Records of such drills shall be maintained
at the installation.

09.1.03 Demonstration and training in first-aid fire fighting shall be
conducted at intervals to ensure that project personnel are familiar
with, and capable of operating, fire fighting equipment.

09.J FIRE PATROLS

09.J.01 When watch personnel or guards are provided, they shall
make frequent rounds through buildings and storage areas when
work is suspended.

09.J.02 Smoke detectors shall be installed and maintained where
personnel are quartered.

09.J.03 In any instance where combustible materials have been
exposed to fire hazards (such as welding operations, hot metals, or
open flame), a watcher shall be assigned to remain at the location
for at least 1 hour after the exposure has ended.

09.K USACE WILD LAND FIRE CONTROL

09.K.01 Atall USACE facilities and areas with potential exposure
to wild land fire, whether prescribed or planned, a wild land fire
management plan shall be developed. The plan,_which is further
detailed in EP 1130-2-540, shall address prescribed fire and wild
fire prevention and suppression, shall include the following items,
and shall be updated annually:

a. An individual prescribed fire “burn plan” procedure, as
outlined in EP 1130-2-540, that requires individual “burn plans”
to include an AHA and an onsite safety meeting to include
discussion of predicted weather patterns, escape route(s), and
safety zone(s);
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b. An analysis of wild fire causes and special wild fire hazards
and risks;

c. Proposed measures to reduce wild fire occurrence and
decrease fire damage;

d. Procedures for public education and wild fire prevention sign
posting (including procedures for keeping the public informed of
the current fire danger rating); and

e. Provisions for cooperative efforts with all other neighboring
wild land fire_management protection agencies;

f. The in-house wild land fire management or control team
organization and personnel roster, training and equipment
requirements, and notification procedures;

g. Alisting of cooperating agencies and notification procedures,
(including any mutual aid agreements with adjacent fire
departments and agencies);

h. A listing of additional available resources for work force,
equipment, supplies, and facilities, and contracting or
procurement information;

i. An up-to-date map(s) of the managed and/or protected
area(s) that shows boundaries, roads, and other means of
access, heliports, airports, water sources, special hazards, and
special fire risks;

J. Alisting of weather information sources;
k. Procedures for public notification; and

I. A pre-attack fire suppression plan_as outlined in EP 1130-2-
540.
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09.K.02 Wild land fire management teams and operations should
be organized and conducted in accordance with the requirements
of NFPA 295.

a. Wild_land fire management team personnel shall, as a
minimum, receive training that will include fire line safety, basic
wild land fire behavior, basic wild land fire suppression tactics,
communications procedures, first aid and use, limitations and
care of protective and fire fighting equipment.

b. Fire fighting equipment shall be maintained in working and
ready condition.

c. PPE, fire-resistant clothing, safety hard hat, non steeltoe
leather boots, goggles, andfire resistant gloves, as required by
NFPA 295, part 3-1.2.1 and NFPA 1977, shall be provided and
maintained in working and ready condition. > See also Section 5.

d. Employees engaged in fire management activities shall be
examined, as part of their medical surveillance, by a physician
and certified to be physically able to perform assigned fire
management duties.

e. Communication equipment shall be provided to personnel as
necessary for coordination, control, and emergency needs.

09.K.03 Recommendations of NFPA 295 shall be complied
with in wild land fire situations not covered in this Section.

09.K.04 Wild land fire management teams shall consist of two or
more qualified individuals.
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SECTION 10

WELDING AND CUTTING
10.A GENERAL

10.A.01 Welders, cutters, and their supervisor shall be trained in
the safe operation of their equipment, safe welding/cutting
practices, and welding/cutting respiratory and fire protection.

> AIHA publication "Welding Health and Safety; A Field Guide
for OEHS Professionals" is recommended.

10.A.02 All welding equipment shall be inspected daily. Defective
equipment shall be removed from service, replaced or repaired,
and reinspected before again being placed in service.

10.A.03 Electrical and pressurized system requirements.

a. Welding cylinders and their use shall meet the applicable
requirements of Section 20.

b. Arc welding and cutting systems and their use shall meet the
applicable requirements of Section 11.

10.A.04 Workers, watchers, and the public shall be shielded from
welding rays, flashes, sparks, molten metal, and slag.

10.A.05 Cable, hoses, and other equipment shall be kept clear of
passageways, ladders, and stairways.

10.A.06 Welding and cutting of hazardous materials.

a. When welding, cutting, or heating on steel pipelines
containing natural gas, 49 CFR 192 shall apply.

b. Before welding, cutting, or heating is commenced on any

surface covered by a preservative coating whose flammability is
not known, a test shall be made to determine its flammability.
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Preservative coatings shall be considered highly flammable
when scrapings burn with extreme rapidity.

c. Preservative coatings shall be removed a sufficient distance
from the area to be heated to ensure any temperature increase
of the unstripped metal will not be appreciable: artificial cooling
of the metal surrounding the heating area may be used to limit
the area to be stripped.

d. When welding, cutting, or heating toxic preservative coatings
in enclosed spaces, all surfaces covered with toxic
preservatives shall be stripped of such coverings for a distance
of at least 4 in (10.1 cm) from the area of heat application or the
employees shall be protected by airline respirators.

e. When welding, cutting, or heating toxic preservative coatings
in the open air, employees shall be protected by a respirator.

10.A.07 All structural welding accomplished by the Contractor or
subcontractor on critical items, such as scaffolding, shoring, forms,
ladders, piling, etc., shall be performed by certified welders using
gualified welding procedures.

10.A.08 Before heat is applied to a drum, container, or hollow
structure, a vent or opening shall be provided for the release of any
built-up pressure generated during the application of heat.

10.A.09 Employees performing welding, cutting, or heating shall be
protected by PPE appropriate for the hazards. Respiratory, vision,
and skin protection required in this Section shall be in compliance
with applicable requirements of Section 5.

10.A.10 All welding and cutting equipment and operations shall be
in accordance with standards and recommended practices of ANSI/
American Welding Society (AWS) Z49.1.
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10.B RESPIRATORY PROTECTION

10.B.01 All welding, cutting, and heating operations shall be
ventilated (natural or mechanical) such that personnel exposures to
hazardous concentrations of airborne contaminants are within
acceptable limits. > See Section 6.

10.B.02 Welding, cutting, and heating not involving conditions or
materials described in this Section may normally be done without
mechanical ventilation or respiratory protective equipment.

10.B.03 Either general mechanical or local exhaust ventilation shall
be provided whenever welding, cutting, or heating is performed in a
confined space. > See 10.A.06.d and 10.B.05.

10.B.04 Materials of toxic significance. Welding, cutting, or heating
operations that involve or generate any of the substances listed
below shall be performed in accordance with the following
subparagraphs. > See also 10.A.06.d.

Antimony Arsenic Barium Beryllium Cadmium
Chromium Cobalt Copper Lead Manganese
Mercury Nickel Ozone Selenium Silver Vanadium

a. Whenever these materials are encountered in confined
spaces, local mechanical exhaust ventilation and personal
respiratory protection shall be used.

b. Whenever these materials, except beryllium, are
encountered in indoor operations, local mechanical exhaust
ventilation shall be used. When beryllium is encountered in
indoor operations, local mechanical exhaust ventilation and
personal respiratory protection shall be used.

c. Whenever these materials are encountered in outdoor
operations, personal respiratory protection shall be used.
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10.B.05 Welding, cutting, or heating operations that involve or
generate fluorine or zinc compounds shall be performed in
accordance with the following.

a. In confined spaces, local mechanical exhaust ventilation or
personal respiratory protection shall be used.

b. In open spaces, sampling shall be performed to determine
concentrations of fluorides or zinc compounds and the need for
local exhaust ventilation or personal respiratory protection.

10.B.06 Arc and gas cutting. Oxygen cutting using either an iron
powder or chemical flux, gas-shielded arc cutting, and plasma
cutting shall employ local mechanical exhaust ventilation or other
means adequate to remove the fumes generated.

10.B.07 Other persons exposed to the same atmosphere as
welders or cutters shall be protected in the same manner as
welders or cutters.

10.C FIRE PROTECTION

10.C.01 Compatible fire extinguishing equipment shall be provided
in the immediate vicinity of welding or cutting operations.

10.C.02 Before conducting welding or cutting operations, the area
shall be surveyed to ensure it is free of the following hazards:

a. Proximate combustible materials,

b. The presence or possible generation of potentially explosive
atmospheres (flammable gases, vapors, liquids, or dusts), and

c. The presence or nature of an oxygenenriched atmosphere.

10.C.03 Hierarchy of fire control. Objects to be welded, cut, or
heated shall be:
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a. Moved to a location free of dangerous combustibles;

b. If the work cannot be moved, all moveable fire hazards in
the vicinity shall be taken to a safe place (moved at least 35 ft
(10.6 m) horizontally from the welding or cutting area) or the
combustible material and construction shall be protected from
the heat, sparks, and slag of welding;

c. When welding or cutting must be done in a location where
combustible or flammable materials are located, inspection and
written authorization by the GDA shall be required before such
operations are begun (the location shall be checked for latent
fires after the work is completed).

10.C.04 When a welding, cutting, or heating operation is such that
normal fire prevention precautions are not sufficient, additional
personnel shall be assigned to guard against fire and shall be
instructed in anticipated fire hazards and how fire fighting
equipment is to be used.

10.C.05 When welding or cutting is to be done over combustible
flooring, the flooring shall be protected by fire-resistant shielding,
covered with damp sand, or kept wet. Where flooring is wet or
damp, personnel operating arc welding or cutting equipment shall
be protected from possible shock.

10.C.06 Noncombustible barriers shall be installed below welding
or burning operations in a shaft or raise.

10.C.07 Openings or cracks in walls, floors, or ducts within 35 ft
(10.6 m) of the site shall be tightly covered to prevent the passage
of sparks to adjacent areas.

10.C.08 Where welding or cutting is to be done near walls,
partitions, ceilings, or roofs of combustible construction, fire
resistant guards shall be provided to prevent ignition.

10.C.09 Where welding or cutting is to be done on a metal wall,
partition, ceiling, or roof, precautions shall be taken to prevent
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ignition, due to heat conduction or radiation, of combustibles on the
other side.

10.C.10 Welding or cutting shall not be done on a metal partition,
wall, ceiling, or roof with a combustible covering nor on walls or
partitions of combustible sandwich-type panel construction.

10.C.11 Before welding or cutting drums, tanks, or other containers
and equipment that have contained hazardous materials, the
containers shall be thoroughly cleaned in accordance with NFPA
327and ANSI/AWS F4.1.

10.C.12 Hot tapping or other welding or cutting on a flammable gas
or liquid transmission or distribution pipeline shall be performed
only by personnel qualified to make hot taps and only with the
permission of the GDA.

10.C.13 When welding or cutting is done near a sprinkler head, a

wet cloth shall be used to cover the head during, and then removed
at the completion of, the welding or cutting.

10.C.14 When welding or cutting in areas protected by fire
detection and suppression systems, precautions shall be taken to
avoid accidental initiation of these systems.

10.D OXYFUEL GAS WELDING AND CUTTING

10.D.01 Oxyfuel gas welding and cutting equipment shall be listed
by a nationally-recognized testing laboratory.

10.D.02 Oxygen cylinders and apparatus.
a. Oxygen cylinders and apparatus shall be kept free from oil,
grease, and other flammable or explosive substances and shall

not be handled with oily hands or gloves.

b. Oxygen cylinders and apparatus shall not be used
interchangeably with any other gas.
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10.D.03 Hose.

a. Fuel gas hose and oxygen hose shall be readily
distinguishable from each other.

b. Oxygen and fuel gas hoses shall not be interchangeable.
A single hose having more than one gas passage shall not be
used.

c. Hose couplings of the type that can be unlocked or
disconnected without a rotary motion are prohibited.

d. Hose thathas been subject to flashback or that shows
severe wear or damage shall be tested to twice the normal
pressure to which it is subjected, and in no case less than
300-psi (2068.4-kPa) gauge. Defective hose, or hose in
doubtful condition, shall not be used.

e. When parallel runs of oxygen and fuel gas hose are taped
together, not more than 4 out of every 12 in (10 out of every
30.4 cm) shall be covered by tape.

f. Boxes used for the storage of gas hose shall be ventilated.

g. Hose connections shall be clamped or otherwise securely
fastened in a manner that will withstand, without leakage, twice
the pressure to which they are normally subjected in service, but
not less than 300-psi (2068.4-kPa) gauge.

10.D.04 Torches.

a. Torches shall be inspected, at the beginning of each working
shift, for leaking shutoff valves, hose couplings, and tip
connections. Defective torches shall not be used.

b. Hoses shall be purged individually before lighting the torch

for the first time each day. Hoses shall not be purged into
confined spaces or near ignition sources.
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c. Clogged torch tip openings shall be cleaned with suitable
cleaning wires, drills, or other devices designed for such
purposes.

d. Torches shall be lighted by friction lighters or other approved
devices, not by matches or from hot work.

10.D.05 Torch valves shall be closed and the gas supply shut off
whenever work is suspended.

10.D.06 The torch and hose shall be removed from confined
spaces whenever work is suspended.

10.D.07 Protective equipment.

a. Oxyfuel gas, and other oxygen-fuel gas, welding and cutting
systems using cylinder-hose-torch shall have a reverse-flow
check valve and flash arrestor, in each hose, at the torch and
the regulator.

b. When oxygen-fuel gas systems are manifolded together the
provisions of NFPA 51 shall apply.

10.D.08 Connection of multiple sets of oxyacetylene hoses to a
single regulator on a single set of oxyacetylene tanks may only be
accomplished by installing a commercially available fitting approved
by CGA standards and listed by a nationally-recognized testing
laboratory. The fitting shall be installed on the output side of the
regulator and shall have a built-in shut-off valve and reverse-flow
check valve on each branch.

10.D.09 Acetylene regulators shall not be adjusted to permit a
discharge greater than 15-psi (103.4-kPa) gauge.

10.E ARC WELDING AND CUTTING

10.E.01 Electric welding apparatus shall be installed, maintained,
and operated in accordance with the NEC.
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10.E.02 Manual electrode holders.

a. Only manual electrode holders specifically designed for arc
welding and cutting of a capacity capable of safety handling the
maximum rated current required by the electrodes may be used.

b. All current carrying parts of the holder that are gripped by the
welder or cutter, and the outer jaws of the holder, shall be fully
insulated against the maximum voltage encountered to ground.

10.E.03 Cables and connectors.

a. Cables shall be completely insulated, flexible, capable of
handling the maximum current requirements of the work in

progress, and in good repair. >See 11.A.03(c).

b. Cables with splices or repaired insulation within 10 ft (3 m) of
the holder shall not be used.

c. Where it becomes necessary to connect or splice lengths of
cable together, insulated connectors of a capacity at least
equivalent to that of the cable shall be used. When connections
are affected by cable lugs, they shall be securely fastened
together to give good electrical contact and the exposed metal
parts of the lugs shall be completely insulated.

10.E.04 The frames of arc welding and cutting machines shall be
grounded either by a third wire in the cable connecting the circuit
conductor or by a separate wire that is grounded at the source of
the current.

10.E.05 Neither terminal of the welding generator shall be bonded
to the frame of the welder.

10.E.06 Pipe lines containing gases or flammable liquids or

conduits carrying electrical conductors shall not be used for a
ground return circuit.
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10.E.07 Circuits from welding machines used for other than
welding tools shall be grounded.

10.E.08 Welding supply cables shall not be placed near power
supply cables or other high-tension wires.

10.E.09 Welding leads shall not be permitted to contact metal parts
support suspended scaffolds.

10.E.10 Switching equipment for shutting down the welding
machine shall be provided on or near the welding machine.

10.E.11 Equipment shall be shut down when the leads are
unattended.

10.E.12 Arc welding and cutting operations shall be shielded by
noncombustible or flameproof screens to protect employees and
other visitors from the direct rays of the arc.

10.E.13 Coiled welding cable shall be spread out before use.

10.F GAS METAL ARC WELDING

10.F.01 Chlorinated solvents shall be kept at least 200 ft (60.9 m),
unless shielded, from the exposed arc. Surfaces prepared with
chlorinated solvents shall be dry before welding is permitted on
such surfaces.

10.F.02 Persons in the area not protected from the arc by
screening shall be protected by filter lenses. When two or more
welders are exposed to each other's arc, filter lens goggles shall be
worn under welding helmets. Hand shields shall be used to protect
the welders against flashes and radiant energy when either the
helmet is lifted or the shield is removed.

10.F.03 Welders and other persons who are exposed to radiation

shall be protected so that the skin is covered to prevent burns and
other damage by ultraviolet rays. Welding helmets and hand
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shields shall be free of leaks, openings, and highly reflective
surfaces.

10.F.04 When gas metal arc welding is performed on stainless

steel, persons will be protected against dangerous concentrations
of nitrogen dioxide by local exhaust ventilation or airline respirators.
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SECTION 11
ELECTRICAL
11.A GENERAL
11.A.01 Approval and qualification.
a. All electrical wiring and equipment shall be a type listed by a
nationally recognized testing laboratory for the specific

application for which it is to be used.

b. All electrical work shall comply with applicable National
Electrical Safety Code (NESC), NEC, and USCG regulations.

c. Electrical work shall be performed by qualified personnel with
verifiable credentials who are familiar with applicable code
requirements. > See definition of qualified person
(electrical) in Appendix Q.

11.A.02 Isolation.

a. Before work is begun, the person in charge shall ascertain by
inquiry, by direct observation, or by instruments, whether any
part of an electric power circuit (exposed or concealed) is
located such that the performance of work could bring any
person, tool, or machine into physical or electrical contact with
it.

b. Whenever possible, all equipment and circuits to be worked
on shall be de-energized before work is started and personnel
protected by clearance procedures, lockout/tagout, and
grounding. _On each machine operated by electric motors,
positive means shall be provided for rendering such controls or
devices inoperative while repairs or adjustments are being
made to the machines they control. > See Section 12.
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c. Live parts of wiring or equipment shall be guarded to protect
all persons or objects from harm.

d. Transformer banks and high voltage equipment shall be
protected from unauthorized access; entrances not under
constant observation shall be kept locked; metallic enclosures
shall be grounded; and signs warning of high voltage and
prohibiting unauthorized entrance shall be posted at entrances.

e. Enclosure gates or doors shall swing outward or provide
clearance from installed equipment.

11.A.03 Flexible cords.

a. For construction sites, all flexible cords shall be inspected by
the user of the cord at least daily.

b. Flexible cord sets used on construction sites or in damp
locations shall contain the number of cond uctors required for the
service plus an equipment ground wire. The cords shall be hard
usage or extra hard usage as specified in the NEC.

c. Electric wire and flexible cord passing through work areas
shall be protected from damage (including that caused by foot
traffic, vehicles, sharp corners, protections, and pinching).
Flexible cords and cables passing through holes shall be
protected by bushings or fittings.

d. Flexible cord shall be used only in continuous lengths without
splice or tap, except hard service flexible cords No. 12 or larger
with molded or vulcanized splices may be used if the splices are
made by a qualified electrician, the insulation is equal to the
cable being spliced, and wire connections are soldered.

e. Patched, oil-soaked, worn, or frayed electric cords or cables
shall not be used.

f. Extension cords or cables shall not be secured with staples,
hung from nails, or suspended by bare wire.
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11.A.04 When it is necessary to work on energized lines or
equipment, rubber gloves and other protective equipment or hotline
tools meeting the provisions of ANSland ASTM standards shall be
used. For work on energized equipment only tools insulated for the
voltage shall be used. > See Section 05.G.

11.A.05 Whenever it is necessary to work on energized parts
greater than 50 volts to ground, a risk/hazard analysis will be
conducted in accordance with NFPA 70E, Part Il, Appendix D.

11.A.06 An electrical arc flash hazard analysis shall be conducted
in accordance with the NEC (NFPA 70E, Part Il, Chapter 2-1) to
determine the flash hazard protection boundary before a person
approaches any exposed electrical conductor or circuit part that has
not been placed in an electrically safe work condition.

11.A.07 For systems that are 600 volts and below, the flash
protection boundary shall be 4 ft (1.2 m), based upon the product of
clearing times of 6 cycles (0.1 second) and available bolted fault
current of 50 kiloamp (kA) or any combination not exceeding 300
kA cycles (5000 ampere seconds). For clearing times and bolted
fault currents other than 300 kA cycles (5000 ampere seconds), or
under engineering supervision, the flash protection boundary shall
alternatively be permitted to be calculated in accordance with the
following general formula.

D, = [2.65" MVA, " t]"?

or

D, =[53" MVA " t]?

Where:

MV As = bolted fault megavolts-amperes (MVA) available at
the point involved
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MVA = the MVA rating of the transformer. For transformers
with MVA ratings below 0.75 MVA, multiply the transformer
MVA rating by 1.25

t = time or arc exposure in seconds

11.A.08 At least two persons shall be assigned to work together in the
following situations:

a. Work on energized overhead lines.

b. Work at substations/power plants where wiring is congested.

c. Work-involving handling energized conductors or apparatus.

One person shall be trained to recognize situations that are
dangerously close to live conductors or performance of unsafe
electrical acts. This person shall be delegated to watch the
movements of the other(s) doing the work so that he/she can warn
them if they get dangerously close to live conductors or perform
other unsafe acts. He/she can also assist in case of an accident.

11.A.9 Switch boxes, receptacle boxes, metal cabinets, enclosures
around equipment, and temporary power lines shall be marked to
indicate the maximum operating voltage.

11.A.10 Insulation mats or platforms of substantial construction
and providing good footing shall be placed on floors and on the
frames of equipment having exposed live parts so that the operator
or persons in the vicinity cannot touch such parts unless standing
on the mats, platforms, or insulated floors.

11.A.11 Suitable barriers or other means shall be provided to
ensure that _workspace for electrical equipment cannot be used as
a passageway when energized parts of electrical equipment are
exposed.
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11.A.12 When fuses are installed or removed with one or both
terminals energized, special tools insulated for the voltage shall be
used.

11.A.13 Attachment plugs and receptacles.

a. Plugs and receptacles shall be kept out of water unless of an
approved submersible type.

b. Attachment plugs for use in work areas shall be constructed
so that they will endure rough use and shall be equipped with a
cord grip to prevent strain on the terminal screws.

c. Attachment plugs and other connectors supplying equipment
at more than 300 volts shall be skirted or otherwise designed so
that arcs will be confined.

d. When a National Electrical Manufacturers Association
(NEMA) standard configuration exists for a particular voltage,
amperage, frequency, or type of current, the NEMA standard
plug and receptacle shall be used.

11.A.14 Portable hand lamps.

a. Portable hand lamps shall be of molded composition or
another type approved for the purpose.

b. Metal-shell, paper-lined_lamp holders shall not be used.

c. Hand lamps shall be equipped with a handle and with a
substantial guard over the bulb. The guard shall be attached to
the lamp holder or the handle.
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11.B OVERCURRENT PROTECTION, DISCONNECTS, AND
SWITCHES

11.B.01 All circuits shall be protected against overload.

a. Overcurrent protection shall be based on the current-carrying
capacity of the conductors supplied and the power load being
used.

b. No overcurrent device shall be placed in any permanently
grounded conductor except where the overcurrent device
simultaneously opens all conductors of the circuit or where the
device is required by NEC 430 for motor overload protection.

c. Overcurrent protection devices must be readily accessible,
clearly labeled, not exposed to physical damage, not placed in
the vicinity of easily ignitable materials, and located or shielded
such that their operation will not expose employees to injury due
to arching or the sudden movement of parts.

d. Circuit breakers shall clearly indicate whether they are in the
open (de-energized) or closed (energized) position.

e. Enclosures containing overcurrent protective devices shall
be provided with lockable, close-fitting doors. At least 36 in
(91.4 cm) of clearance must be maintained around all sides of
the enclosure. On vessels or floating plant where the 36 in
(91.4 cm) clearance is not feasible, sufficient clearance for fully
opening the door and/or servicing the electrical enclosure shall
be maintained.

11.B.02 Disconnects.

a. Disconnecting means shall be located or shielded so that
persons will not be injured when the disconnect is operated.

b. Enclosures for disconnecting means shall be securely
fastened to the surface and fitted with covers.
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11.B.03 Switches.

a. A readily accessible, manually-operated switch shall be
provided for each incoming service or supply circuit.

b. Switches shall be of the externally operable type mounted in
an enclosure listed for the intended use and installed to
minimize the danger of accidental operation.

11.B.04 Switches, fuses, and automatic circuit breakers shall be
marked, labeled, or arranged for ready identification of the circuits
or equipment thatthey supply.

11.B.05 Switches, circuit breakers, fuse panels, and motor
controllers located out-of-doors or in wet locations shall be in a
weatherproof enclosure or cabinet.

11.C GROUNDING

11.C.01 All electrical circuits shall be grounded in accordance with
the NEC and the NESC unless otherwise noted in this manual.

a. A ground shall be provided for non-current carrying metallic
parts of such equipment as generators (if not exempted by NEC
250.34), electrically powered arc welders, switches, motor
controller cases, fuse boxes, distribution cabinets, frames, non-
current carrying rails used for travel and motors of electrically
operated cranes, electric elevators, metal frames of non-electric
elevators to which electric conductors are attached, other
electric equipment, and metal enclosures around electric
equipment.

b. Portable Generators. The frame of portable generators shall
not be required to be grounded and shall be permitted to serve
as the grounding electrode for a system supplied by the
generator under the following conditions:
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(1) The generator supplies ONLY equipment mounted on
the generator, cord-and -plug-connected equipment through
receptacles mounted on the generator, or both; and

(2) The non-current-carrying metal parts of the equipment
and the equipment grounding conductor terminals of the
receptacles are bonded to the generator frame.

c. Vehicle-Mounted Generators. The frame of a vehicle shall be
permitted to serve as the grounding electrode for a system
supplied by a generator located on the vehicle under the
following conditions:

(1) The frame of the generator is bonded to the vehicle
frame, and

(2) The generator supplies only equipment located on the
vehicle or cord-and-plug-connected equipment through
receptacles mounted on the vehicle, or both equipment
located on the vehicle and cord-and-plug -connected
equipment through receptacles mounted on the vehicle or
on the generator, and

(3) The non-concurrent-carrying metal parts of equipment
and the equipment grounding conductor terminals of the
receptacles are bonded to the generator frame, and

(4) The system complies with all other provisions of NEC
250.

d. A system thatis required to be grounded by NEC 250.30
shall be bonded to the generator frame where the generator is a
component of a separately derived system.

e. Portable and semi-portable electrical tools and equipment
shall be grounded by a multi-conductor cord having an identified
grounding conductor and a multi-contact polarized plug and
receptacle.
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f. Semi-portable equipment, floodlights, and work lights shall be
grounded. The protective ground should be maintained during
moving unless supply circuits are de-energized.

g. Tools protected by an approved system of double insulation,
or its equivalent, need not be grounded. Double-insulated tools
shall be distinctly marked and listed by a nationally-recognized
testing laboratory.

11.C.02 Grounding rod and pipe electrodes.

a. Electrodes of rod or pipe shall be free from non-conducting
coatings and, if practicable, shall be embedded below
permanent moisture levels.

b. Grounding rod and pipe electrodes shall be in unbroken 8-ft
(2.4-m) lengths and driven to full depth. Where rock bottom is
encountered, the electrode shall be driven at an angle not to
exceed 45° from the vertical or shall be buried in a trench that is

at least 2.5ft (0.7 m) deep.

c. A single electrode that does not have a resistance to ground
of 25 ohms or less, shall be augmented by one additional
electrode spaced no closer than 6 ft (1.8 m) to the first
electrode.

d. Electrodes of rods of iron or steel shall be at least 5/8 in

(1.5 cm) diameter. Nonferrous rods, or their equivalent, shall be
listed by a nationally-recognized testing laboratory and shall be
atleast 0.5in (1.2 cm) diameter.

e. Electrodes of pipe or conduit shall be at least 3/4 in (1.9 cm)
trade size. Pipes and conduit of iron or steel shall have the
outer surface galvanized or otherwise metaktcoated for
corrosion control.

f. Grounding electrode systems of permanent facilities shall be
in accordance with NEC 250.
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11.C.03 Conductors used for bonding or grounding stationary and
movable equipment shall be of ample size to carry the anticipated
current.

a. When attaching bonding and grounding clamps or clips, a
secure and positive metatto-metal contact shall be made.

b. The ground end shall be attached first. The equipment end
shall be attached and removed by insulated tools or other
suitable devices.

c. When removing grounds, the grounding device shall be
removed from the line or equipment first, using insulated tools or
other suitable devices.

d. Bonding and grounding attachments shall be made before

systems are activated and shall not be broken until after
systems are de-activated.

11.C.04 Grounding circuits shall be checked to ensure that the
circuit between the ground and a grounded power conductor has a
resistance low enough to permit sufficient current flow to allow the
fuse or circuit breaker to interrupt the current.

11.C.05 All receptacle outlets that provide temporary electrical
power during construction, remodeling, maintenance, repair, or
demolition, shall have ground -fault circuit-interrupter (GFCI)
protection for personnel. GFCI protection shall be provided on all
circuits serving portable electric hand tools or semi-portable electric
power tools (such as block/brick saws, table saws, air compressors,
welding machines, and drill presses).

a. The GFCI device shall be calibrated to trip within the
threshold values of 5 ma +/- 1 ma as specified in UL Standard
943. GFCI devices shall be tested before initial use and before
use after modification. Testing shall be documented.
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b. Receptacle outlets that are not part of the permanent wiring
of the building or structure shall be GFCI protected by one of the
following means:

(1) A receptacle outlet with integral GFCI protection,

(2) A standard receptacle outlet connected downstream of a
receptacle outlet with integral GFCI protection, or

(3) Receptacles protected by a GFCltype circuit breaker.

c. Receptacle outlets that are part of the permanent wiring of
the building or structure (including portable generators) shall
use a portable GFCI device if the receptacle outlets are not
already GFCI protected. The portable GFCI device shall be as
near as practicable to the receptacle outlet.

d. Electric tool circuits that are "hard-wired" directly to an
electrical source of power shall be GFCI protected by a GFCI-
type circuit breaker.

e. GFCls shall be installed in accordance with the NEC. The
permanent wiring shall consist of electrical circuits grounded in
accordance with the NEC.

f. GFCIs may be sensitive to some equipment (such as
concrete vibrators, etc.). In these instances, an assured
equipment grounding conductor program in accordance with
Appendix D is acceptable in lieu of GFCls if the exception is
documented on an AHA and documents the following:

(1) The conditions, or need, for the exception; and

(2) Implementation of the requirements of the assured
equipment grounding conductor program.

(3) The request for the exception, the AHA, and the assured
grounding program plan must be submitted and accepted by
the GDA prior to implementing the program.
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11.0 TEMPORARY WIRING AND LIGHTING

11.D.01 A sketch of proposed temporary power distribution
systems shall be submitted to the GDA and accepted for use before
temporary power is installed. The sketch shall indicate the location,
voltages, and means of protection of all circuits, including
receptacles, disconnecting means, grounding, GFCls, and lighting
circuits.

11.D.02 Testing.

a. Temporary electrical distribution systems and devices shall
be checked and found acceptable for polarity, ground continuity,
and ground resistance before initial use and before use after
modification. GFCI shall be tested monthly.

b. Ground resistance and circuits shall be measured at the time
of installation and shall comply with 11.C.02 and 11.C.04. The
measurement shall be recorded and a copy furnished to the
GDA.

11.D.03 The vertical clearance of temporary wiring for circuits
carrying 600 volts or less shall be:

a. 10 ft (3 m) above finished grade, sidewalks, or from any
platform;

b. 12 ft (3.6 m) over areas subject to vehicular traffic other than
truck traffic;

c. 18 ft (5.4 m) over public streets, alleys, roads, and
driveways;

d. 15 ft (4.5 m) over areas other than those specified in
11.D.03c that are subject to truck traffic.
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11.D.04 Wet locations.

a. Where a receptacle is used in a wet location, it shall be
contained in a weatherproof enclosure, the integrity of which is
not affected when an attachment plug is inserted.

b. All temporary lighting strings in outdoor or wet locations
(such as tunnels, culverts, valve pits, floating plant, etc.) shall
consist of lamp sockets and connection plugs permanently
molded to the hard service cord insulation.

11.D.05 Wires shall be insulated from their supports.

11.D.06 Temporary lighting.
a. Bulbs attached to temporary lighting strings and extension
cords shall be protected by guards unless the bulbs are deeply

recessed in a reflector.

b. Unless designed for suspension, temporary lights shall not
be suspended by their electric wire.

c. Exposed empty light sockets and broken bulbs shall be
replaced immediately.

d. Portable electric lighting used in confined wet and/or other
conductive locations (e.g., drums, tanks, and vessels) shall be
operated at 12 volts or less. > See also 11.G; for additional
information see of the NEC 410.

11.D.07 When temporary wiring is used in tanks or other confined
spaces, an approved switch, identified and marked, shall be
provided at or near the entrance to such spaces for cutting off the
current in emergencies.

11.D.08 Non-metallic sheathed cable may be used as allowed by
the NEC and as follows:
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a. Along studs, joists, or similar supports closely following the
building finish or running boards when 7 ft 8 in (2.3 m) or more
above the floor;

b. When firmly attached to each cabinet, box fitting, or fixture by
means of a cable clamp.

Non-metallic sheathed cable may not be used where precluded by
the NEC nor as portable extension cords, lying on the ground
subject to any type of traffic, where subject to frequent flexing, or as
service entrance cable.

11.D.09 Temporary lighting circuits shall be separate from electric
tool circuits. Receptacle circuits shall be dedicated to either
temporary lighting or electric tools and shall be labeled "LIGHTS

ONLY" or"TOOLS ONLY," as applicable.
11.E OPERATIONS ADJACENT TO OVERHEAD LINES

11.E.01 Overhead transmission and distribution lines shall be
carried on towers and poles_that provide safe clearances over
roadways and structures.

a. Clearances shall be adequate for the movement of vehicles
and for the operation of construction equipment.

b. All electric power or distribution lines shall be placed
underground in areas where there is extensive use of
equipment having the capability to encroach on the clear
distances specified in 11.E.04.

c. Protection of outdoor trolleys and portable cables rated
above 600 volts for supplying power to moveable construction
equipment such as gantry cranes, mobile cranes, shovels, etc.,
shall conform to NESC.

11.E.02 Work activity adjacent to overhead lines shall not be

initiated until a survey has been made to ascertain the safe
clearance from energized lines. > See 11.A.02
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11.E.03 Any overhead wire shall be considered energized unless
the person owning such line or operating officials of the electrical
utility supplying the line certifies that it is not energized and it has
been visibly grounded_and tested.

11.E.04 Operations adjacent to overhead lines are prohibited
unless at least one of the following conditions is satisfied:

a. Power has been shut off and positive means taken to
prevent the lines from being energized.

b. Equipment, or any part, does not have the capability of
coming within the minimum clearance from energized overhead
lines as specified in Table 11-1, or the equipment has been
positioned and blocked to assure no part, including cables, can
come within the minimum clearances as specified in Table 11-1;
a notice of the minimum required clearance has been posted at
the operator's position (electric line derrick trucks and aerial lifts
are not required to comply with this requirement).

c. In transit with the boom lowered and no load, the equipment
clearance shall comply with Table 11-1.

TABLE 11-1

MIMIMUM CLEARANCE FROM ENERGIZED OVERHEAD
ELECTRIC LINES

Nominal system Minimum rated
voltage clearance
0-50kV 9.8ft (3 m)

51 - 200kV 14.7 ft (4.5 m)
201 - 300 kV 19.7 ft (6 m)
301 to 500 kV 24.6 ft (7.5 m)
501 - 750 kV 34.4 t (10.5 m)
751 - 1000 kV 44.3t(13.5m)
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11.E.05 Work activity that could affect or be affected by overhead
lines shall not be initiated until coordinated with the appropriate
utility officials.

11.E.06 Standard emergency communication procedures shall be
established and rehearsed to assure rapid emergency shutdown for
all work being conducted on overhead power lines.

11.E.07 Floating plant and associated equipment shall not be sited
or placed within 20 ft (6 m) of overhead transmission or distribution

lines.

11.E.08 Cage boom guards, insulating links, or proximity warning
devices may be used on cranes, but such devices shall not alter the
requirements of any other regulation of this part - even if such
device is required by law or other regulation. Insulating links shall
be capable of withstanding a 1-minute dry low frequency dielectric
test of 50,000 volts, alternating current.

11.E.09 Induced currents.

a. Before work near transmitter towers where there is potential
for an electrical charge to be induced in equipment or materials,
the transmitter shall be de-energized or tests shall be conducted
to determine if an electrical charge could be induced.

b. The following precautions shall be taken to dissipate induced
voltages:

(1) The equipment shall be provided with an electrical
ground to the upper rotating structure supporting the boom,
and

(2) Ground jumper cables shall be attached to materials
being handled by boom equipment when electrical charge
could be induced while working near energized transmitters.
Crews shall be provided with nonconductive poles having
large alligator clips or other similar protection to attach the
ground cable to the load and insulating gloves will be used.
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11.F BATTERIES AND BATTERY CHARGING

11.F.01 Batteries of the nonsealed type shall be stored in
enclosures with outside vents or in well-ventilated rooms and be so
arranged as to prevent the escape of fumes, gases, or electrolyte
spray into other areas.

11.F.02 Ventilation shall be provided to ensure diffusion of battery
gases to preve nt the accumulation of an explosive mixture.

11.F.03 Battery storage and handling.

a. Racks and trays shall be substantial and shall be treated to
make them resistant to the electrolyte.

b. Floors shall be of acid resistant construction or protected
from accumulation of acid.

c. Facilities for quick drenching of the eyes and body shall be
provided for emergency use within 25 ft (7.6 m) of battery
handling areas. >See Section 06.B.02.b.(3). PPE shall be
used as prescribed in Section 5.

d. Facilities shall be provided for flushing and neutralizing
spilled electrolyte and for fire protection.

11.F.04 Battery charging.

a. Battery charging installations shall be located in areas
designated for that purpose.

b. Charging apparatus shall be protected from mechanical
damage.

c. When charging batteries, the vent caps shall be kept in place

to avoid spray of electrolyte. Care shall be taken to assure vent
caps are functioning.
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d. Prior to charging batteries, the electrolyte level shall be
checked and adjusted to the proper level if necessary.

11.G HAZARDOUS (CLASSIFIED) LOCATIONS

11.G.01 Locations of electrical equipment and wiring shall be
classified on the properties of the flammable vapors, liquids or
gases, or combustible dusts or fibers that may be present therein
and the likelihood that a flammable or combustible concentration or
guantity is present. In classifying locations, each room, section, or
area shall be classified on an individual basis in accordance with
the definitions given in Table 11-2.

11.G.02 All equipment, wiring methods, and installations of
equipment in hazardous (classified) locations shall be either listed
as intrinsically safe, listed for the hazardous location, or
demonstrated to be safe for the location.

11.G.03 Only equipment and wiring listed as intrinsically safe shall
be permitted in those hazardous (classified) locations.

11.G.04 Equipment and wiring listed for the hazardous (classified)

location shall be approved not only for the class of location but also
for the ignitable or combustion properties of the specific gas, vapor,
dust, or fiber that will be present.

a. This equipment shall not be used unless it is marked to show
the class, group, and operating temperature or temperature
range for which it is approved.

b. With the following exceptions, the temperature marking shall
not exceed the ignition temperature of the specific gas, vapor,

dust, or fiber:
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TABLE 11-2

HAZARDOUS (CLASSIFIED) LOCATIONS

Class | Class Il Class Il

Highly flammable gases or vapors Combustible dusts Combustible fibers or flyings

Division 1 Division 2 Division 1 Division 2 Division 1 Division 2

locations where locations where locations where locations where locations in which locations in which
hazardous flammable hazardous hazardous easily ignitable such fibers or flyings
concentrations are concentrations are concentrations are concentrations are fibers or materials are stored or handled,
probable or where possible, but only probable where their not likely, but producing except in the process
accidental in the event of existences would be where deposits of combustible flyings | of manufacture
occurrence should process closures, simultaneous with the dust might are handled,

be simultaneous with

rupture, ventilation

electrical equipment

interfere with heat

manufactured or

failure of electrical failure, etc. failure, or where dissipation from used
equipment electrically conducting | electrical
dusts are involved eguipment or
ignited by electrical
eguipment
Groups:

A - atmospheres containing acetylene

B - atmospheres containing hydrogen or gases or vapors of equivalent hazard

C - atmospheres containing ethyl-ether vapors, ethylene, or cyclopropane

D - atmospheres containing gasoline, hexane, naphtha, benzene, butane, propane, alcohol, acetone,

benzol, or natural gas

E - atmospheres containing metal dust, including aluminum, magnesium, and other metals of equally

hazardous characteristics

E - atmospheres containing carbon black, coke, or coal dust

G - atmospheres containing flour, starch, or grain dusts

€0NON €
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(1) Equipment of the non-heat producing type (e.g., junction
boxes and conduit) and equipment of the heat producing
type having a maximum temperature of not more than

212 °F (100 °C) need not have a marked operating
temperature or temperature range.

(2) Fixed lighting fixtures marked for use only in Class I,
Division 2 locations need not be marked to indicate the

group.

(3) Fixed general-purpose equipment in Class | locations,
other than lighting fixtures, that is acceptable for use in Class
I, Division 2, and Class Il locations need not be marked
with the class, group, division, or operating temperature.

(4) Fixed dust-tight equipment, other than lighting fixtures,
thatis acceptable for use in Class Il, Division 2, and Class Il
locations need not be marked with the class, group, division,
or operating temperature.

11.G.05 Equipmentthat is safe for the hazardous (classified)
location shall be of a type and design that will provide protection
from the hazards arising from the combustibility and flammability of
vapors, liquids, gases, dusts, or fibers.

11.G.06 Equipment approved for a specific hazardous location
shall not be installed or intermixed with equipment approved for
another specific hazardous location.

11.G.07 All wiring components and utilization equipment required
to be explosion proof (vapor, dust, or fiber tight) shall be maintained
in that condition.

a. There shall be no loose or missing screws, gaskets,

threaded connections, or other impairments to this tight
condition.
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b. Conduits shall be threaded and made wrench-tight: where it
is impractical to make a threaded joint tight, a bonding jumper
shall be used.

11.H POWER TRANSMISSION AND DISTRIBUTION

11.H.01 The requirements in this subsection and the pertinent
requirements in the other subsections of this manual shall apply to
the erection of new electric transmission and distribution lines and
equipment, and the alteration, conversion, and improvement of
existing electric transmission and distribution lines and equipment.

11.H.02 Before starting work, existing conditions shall be
determined by an inspection or a test. Such conditions shall
include, but not be limited to, location and voltage of energized
lines and equipment, conditions of poles, and the location of circuits
and equipment including power and communication lines and fire
alarm circuits.

a. Electric equipment and lines shall be considered energized
until determined to be de-energized by tests, or other means,
and grounds applied.

b. New lines or equipment may be considered de-energized
and worked as such where the lines or equipment are grounded
or where the hazard of induced voltages is not present and
adequate clearances or other means are implemented to
prevent contact with energized lines or equipment.

c. Bare wire communication conductors on power poles or
structures shall be treated as energized lines unless protected
by insulating materials suitable for the highest voltage that may
be accidentally applied to the line.

d. The operating voltage of equipment and lines shall be
determined before working on or near energized parts.

11.H.03 Clearance requirements of either subparagraph a or b
below shall be observed.
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a. No employee shall be permitted to approach or take any
conductive object without an approved insulating handle closer
to exposed energized parts than shown in Table 11-3 (phase to

ground) unless:

(1) The employee is insulated or guarded from the

energized part (gloves or gloves with sleeves rated for the
voltage involved shall be considered insulation of the
employee from the energized part);

ALTERNATING CURRENT - MINIMUM DISTANCES

TABLE 11-3

Voltage range

Minimum working and clear hot stick

(phase-to- distance

phase) (phase-to-ground) | (phase-to-phase)
2.1-15kV 2.0 ft (0.6 m) 2.0t (0.6 m)
15.1 — 35 kV 2.31t(0.7 m) 2.3t(0.7 m)
35.1 — 46 kV 2.6 ft (0.8 m) 2.6 £ (0.8 m)
46.1-725KV | 3.0t (0.9 m) 3.0 ft (0.9 m)
72.6-121kV | 3.3 ft(1.0 m) 4.6 ft (1.4 m)
138 - 145 kV 3.6t (1.1 m) 4.9 ft (1.5 m)
161 - 169 kV 3.6 ft (1.1 m) 5.6 ft (1.7 m)
230 - 242 kV 4.9 ft (1.5 m) 8.2 ft (2.5 m)
345 - 362 kV 6.9 ft (2.1 m)* 13.1ft (4.0 m) *
500 - 552 kV 108t (3.3 m)* 19.7 ft (6.0 m) *
700 - 765 kV 11.8ft (3.6 m)* 30.5ft (9.3 m) *

* for 345-362 kilovolt (kV), 500-552 kV, and 700-765 kV, the minimum
working distance and the minimum clear hot stick distance may be reduced
provided such distances are not less than the shortest distance between the

energized part and a grounded surface.

(2) The energized part is insulated or guarded from the
employee and any other conductive object at a different

potential; or

230




EM 385-1-1
3 Nov 03

(3) The employee is isolated, insulated, or guarded from any
other conductive object(s), as during live-line, bare-hand
work.

b. The minimum phase to ground working distance and
minimum clear hot stick distances in Table 11-3 shall not be
violated. The minimum clear hot stick distance refers to the
distance from the hot end of live-line tools to the lineman when
performing live-line work. Conductor support tools (such as link
sticks, strain carriers, and insulator cradles) may be used
provided the clear length of insulation is at least as long as the
insulator string or as long as the minimum phase to ground
distance in Table 11-3.

11.H.04 When de-energizing lines and equipment operated in
excess of 600 volts, and the means of disconnecting from electric
energy is not visibly open or visibly locked out, provisions athrough
g below are required.

a. The section of line or equipment to be de-energized shall be
clearly identified and shall be isolated from all sources of
voltage.

b. Notification and assurance from the GDA shall be obtained
that;

(1) All switches and disconnectors through which electric
energy may be supplied to the particular section of line or
equipment to be worked have been de-energized,

(2) All switches and disconnectors are plainly tagged
indicating that persons are at work, and

(3) All switches and disconnectors capable of being
rendered inoperable are rendered inoperable.
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c. After all designated switches and disconnectors have been
opened, rendered inoperable, and tagged, visual inspections
shall be conducted to ensure that equipment or lines are de-
energized.

d. Protective grounds shall be applied on the disconnected
lines or equipment to be worked on.

e. Guards or barriers shall be erected as necessary to adjacent
energized lines.

f. When more than one independent crew requires the same or
equipment to be de-energized, a prominent tag for each such
independent crew shall be placed on the line or equipment by
the designated employee in charge.

g. Upon completion of work on de-energized lines or
equipment, each designated person-in-charge shall determine
that all employees in the crew are clear and that protective
grounds installed by the crew have been removed and shall
report to the GDA that all tags and locks protecting the crew
may be removed.

11.H.05 When opening or closing a disconnect switch or circuit
breaker on a power transmission/distribution line, exposure to
potential explosion shall be limited. Safe operating procedures
shall be established to minimize the risk of explosion.

11.H.06 When a crew working on a line or equipment can clearly
see that the means of disconnecting from electrical energy are
visibly open or visibly locked-out, the following provisions are
required.

a. Guards or barriers shall be erected as necessary to adjacent
energized lines.

b. Upon completion of work on de-energized lines or

equipment, each designated person-in-charge shall determine
that all employees in the crew are clear that all protective
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grounds installed by the crew have been removed and shall
report to the GDA that all tags and locks protecting the crew
may be removed.

11.H.07 Grounding.

a. De-energized conductors and equipment that are to be
grounded shall be tested for voltage.

b. When attaching grounds, the ground end shall be attached
first, and the other end shall be attached and removed by
insulated tools or other suitable devices.

c. When removing grounds, the grounding device shall first be
removed from the line or equipment using insulating tools or
other suitable devices.

d. Grounds shall be placed between the work location and all
sources of energy and as close as practicable to the work
location, or grounds shall be placed at the work location.

(1) If work is to be performed at more than one location in a
line section, the line section must be grounded and short
circuited at one location in the line section and the conductor
to be worked on shall be grounded at each work location.

(2) The minimum distance in Table 11-3 shall be maintained
from ungrounded conductors at the work location.

(3) Where the making of a ground is impracticable, or the
conditions resulting from it would be more hazardous than
working on the lines or equipment without grounding, the
grounds may be omitted and the line or equipment worked
as energized.

e. Grounds may be temporarily removed only when necessary
for test purposes and extreme caution shall be exercised during
the test procedures. The lines or equipment from which
grounds have been removed shall be considered energized.
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f. When grounding electrodes are used, such electrodes shall
have a resistance to ground low enough to remove the danger
of harm to personnel or permit prompt operation of protective
devices.

g. Grounding to tower shall be made with a tower clamp
capable of conducting the anticipated fault current.

h. A ground lead, to be attached to either a tower ground or

driven ground, shall be capable of conducting the anticipated
fault current and shall have a minimum conductance of No. 2
American Wire Gauge (AWG) copper.

11.H.08 All hydraulic fluids used for the insulated sections of
derricks, trucks, aerial lifts, and hydraulic tools that are used on or
around energized lines and equipment shall be of the insulating
type (the requirements for fire resistant fluids do not apply to
hydraulic tools covered by this requirement).

11.H.09 Tools.

a. All hydraulic tools that are used on or around energized lines
or equipment shall use non-conducting hoses having adequate
strength for the normal operating pressures.

b. All pneumatic tools thatare used on or around energized
lines or equipment shall have non-conducting hoses of
adequate strength for the normal operating pressures and have
an accumulator on the compressor to collect moisture.

c. Portable metal or conductive ladders shall not be used near
energized lines or equipment except in specialized work such as
in high voltage substations where nonconductive ladders might
present a greater hazard than conductive ladders. Conductive
or metal ladders shall be prominently marked as conductive and
all precautions shall be taken when used in specialized work.
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d. Tape or rope measures thatare metal or contain conductive
strands shall not be used when working on or near energized
parts.

11.H.10 Aerial lift trucks. > See Section 18 and 22.K.

a. When working near energized lines or equipment, aerial lift
trucks shall be grounded or barricaded and considered as
energized equipment, or the aerial lift truck shall be insulated for
the work being performed._Table11-3 will be legibly printed on a
plate of durable non-conductive material and shall be mounted
on the bucket or its vicinity so as to be visible to the operator of
the boom.

b. Equipment or material shall not be passed between a pole or
structure and an aerial lift while an employee working from the
basket is within reaching distance of energized conductors or
equipment that are not covered with insulating protective
equipment.

11.H.11 With the exception of equipment certified for work on the
proper voltage, mechanical equipment shall not be operated closer
to any energized line or equipment than the clearances in Table
11-3 unless:

a. Aninsulated barrier is installed between the energized part
and the mechanical equipment,

b. The mechanical equipment is grounded,

c. The mechanical equipment is insulated, or

d. The mechanical equipment is considered as energized.
11.H.12 Material handling and storage.

a. When hauling poles during the hours of darkness, illuminated

warning devices shall be attached to the trailing end of the
longest pole.
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b. Materials and equipment shall not be stored under energized
bus, energized lines, or near energized equipment if it is
possible to store them elsewhere. If materials or equipment
must be stored under energized lines or near energized
equipment, clearance shall be maintained as in Table 11-3 and
extraordinary caution shall be exercised in maintaining these
clearances when operating equipment or moving materials near
such energized equipment.

c. Tag lines shall be of a non-conducting type when used near
energized lines.

11.H.13 Before climbing poles, ladders, scaffolds, or other
elevated structures, an inspection shall determine that the
structures are capable of sustaining the additional or unbalanced
stresses to which they will be subjected. Poles or structures that
may be unsafe for climbing shall not be climbed until made safe by
guying, bracing, or other means.

11.H.14 Before installing or removing wire or cable, action will be
taken as necessary to prevent the failure of poles and other
structures.

11.H.15 When setting, moving, or removing poles by cranes,
derricks, gin poles, A-frames, or other mechanized equipment near
energized lines or equipment, precautions shall be taken to avoid
contact with energized lines or equipment, except in bare hand,
live-line work, or where barriers or protective devices are used.

11.H.16 Unless using protective equipment for the voltage
involved, employees standing on the ground shall avoid contacting
equipment or machinery working adjacently to energized lines or
equipment.

11.H.17 Lifting equipment shall be bonded to an effective ground
or it shall be considered energized and barricaded when used near
energized equipment or lines.

11.H.18 Pole holes shall not be left unattended or unguarded.
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11.H.19 Where necessary to assure the stability of mobile
equipment, the location shall be graded and leveled.

11.H.20 When employees are working at two or more levels on a
tower, activities shall be conducted such that there is a minimum
exposure of employees to falling objects.

11.H.21 Guy lines shall be used to maintain sections or parts of
tower sections in position and to reduce the possibility of tipping.

11.H.22 Tower members and sections being assembled shall be
adequately supported.

11.H.23 No one shall be permitted under a tower that is in the
process of erection or assembly, except as may be required to
guide and secure the section being set.

11.H.24 When erecting towers using hoisting equipment adjacent
to energized transmission lines, the lines shall be de-energized
when practical. If the lines are not de-energized, minimum
clearance distances shall be maintained as specified in Table
11-3 and extraordinary caution shall be exercised in maintaining
these clearances when operating equipment or moving materials
near such energized equipment.

11.H.25 The load line shall not be detached from a tower section
until the section is adequately secured.

11.H.26 Except during emergency restoration procedures, tower
erection shall be discontinued in high wind or other adverse
weather conditions that could make the work hazardous. When
work is conducted under such conditions, the AHA and the means
for their control shall be delineated in an AHA.

11.H.27 Before stringing operations, a briefing shall be held to
discuss the following:

a. The plan of operation,
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b. The type of equipment to be used,

c. Grounding devices and procedures to be followed,
d. Crossover methods to be employed, and

e. Clearance authorizations that are required.

11.H.28 When there is a possibility of a de-energized conductor
being installed or removed coming into accidental contact with an
energized circuit or receiving a dangerous induced voltage buildup,
the conductor being installed or removed shall be grounded or
provisions made to insulate or isolate the employee.

11.H.29 If an existing line is de-energized, proper clearance
authorization shall be secured and the line grounded on both sides
of the crossover or the wire being strung or removed shall be
considered and worked as energized.

11.H.30 When crossing over energized conductors in excess of
600 volts, ropes, nets or guard structures shall be installed unless
provision is made to isolate or insulate the worker or the energized
conductor. Where practical the automatic re-closing feature of the
circuit-interrupting device shall be made inoperative. In addition,
the line being strung shall be grounded on either side of the
crossover or considered and worked as energized.

11.H.31 Conductors being strung or removed shall be kept under
positive control by tension reels, guard structures, tie lines, or other
means to prevent accidental contact with energized circuits.

11.H.32 Guard structure members shall be sound, of adequate
dimension and strength, and adequately supported.

11.H.33 Catch-off anchors, rigging, and hoists shall be of ample
capacity to prevent loss of the lines.
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11.H.34 Reel handling equipment, including pulling and braking
machines, shall have ample capacity, operate smoothly, and be
leveled and aligned in accordance with the manufacturer's
operating instructions.

11.H.35 The manufacturer's load rating shall not be exceeded for
stringing lines, pulling lines, sock connections, and all load-bearing
hardware and accessories.

11.H.36 Pulling lines and accessories shall be inspected regularly
and replaced or repaired when damaged or when dependability
may be doubtful.

11.H.37 Conductor grips shall not be used on wire rope unless
designed for this application.

11.H.38 Employees shall not be permitted under overhead
operations or on cross-arms while a conductor or pulling line is
being pulled (in motion).

11.H.39 A transmission clipping crew shall have a minimum of two
structures clipped between the crew and the conductor being
sagged. When working on bare conductors, clipping and tying
crews shall work between grounds at all times; the grounds shall
remain intact until the conductors are clipped in, except on dead
end structures.

11.H.40 Except during emergency restoration procedures, work
from structures shall be discontinued when adverse weather (such
as high wind or ice on structures) makes the work hazardous.
Stringing and clipping operations shall be discontinued during an
electrical storm in the vicinity.

11.H.41 Reliable communications between the reel tender and
pulling rig operator shall be provided.

11.H.42 Each pull shall be snubbed or dead ended at both ends
before subsequent pulls.
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11.H.43 Before stringing parallel to an existing energized
transmission line, a competent determination shall be made to
ascertain whether dangerous induced voltage buildups will occur,
particularly during switching and ground fault conditions. When
there is a possibility that such dangerous induced voltage may
exist, the employer shall comply with the provisions of 11.H.43
through 11.H.50 in addition to the provisions of 11.H.26 through
11.H.41 unless the line is worked as energized.

11.H.44 When stringing adjacent to energized lines, the tension
stringing method or other methods that preclude unintentional
contact between the lines being pulled and any person shall be
used.

11.H.45 All pulling and tensioning equipment shall be isolated,
insulated, or grounded.

11.H.46 A ground shall be installed between the tensioning reel
setup and the first structure to ground each bare conductor, sub-
conductor, and overhead ground conductor during stringing
operations.

11.H.47 During stringing operations, each bare conductor, sub-
conductor, and overhead ground conductor shall be grounded at

the first tower adjacent to both the tensioning and pulling setup and

in increments so that no point is more than 2 miles (mi) (3.2
kilometers (km)) from a ground.

a. The grounds shall be left in place until conductor installation
is complete.

b. Such grounds shall be removed as the last phase of aerial
cleanup.

c. Except moveable-type grounds, the grounds shall be placed
and removed with a hot stick.

11.H.48 Conductors, sub-conductors, and overhead ground
conductors shall be grounded at all dead-end or catch-off points.
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11.H.49 A ground shall be located at each side and within 10 ft

(3 m) of working areas where conductors, sub-conductors, or
overhead ground conductors are being spliced at ground level. The
two ends to be spliced shall be bonded to each other. Splicing
should be carried out on either an insulated platform or a
conductive metallic grounding mat bonded to both grounds. The
grounding mat should be roped off and an insulated walkway
provided for access to the mat.

11.H.50 All conductors, sub-conductors, and overhead ground
conductors shall be bonded to any isolated tower where it may be
necessary to complete work on the transmission line.

a. Work on dead-end towers shall require grounding on all de-
energized lines.

b. Grounds may be removed as soon as the work is completed
provided the line is not left open-circuited at the isolated tower
at which work is being completed.

11.H.51 When performing work from the structure, clipping crews
and all others working on conductors, sub-conductors, or overhead
ground conductors shall be protected by individual grounds
installed at every workstation.

11.H.52 Before using the live-line bare-hand technique on
energized high-voltage conductors or parts, a check shall be made
of:

a. The voltage rating of the circuit on which the work is to be
performed,

b. The clearances to ground of lines and other energized parts
of which work is to be performed, and

c. The voltage limitations of the aerial-lift equipment intended to
be used.
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11.H.53 Only tools and equipment designed, tested, and intended
for live-line bare-hand work shall be used, and such tools and
equipment shall be kept clean and dry.

11.H.54 All work shall be personally supervised by a person
trained and qualified to perform live-line bare-hand work.

11.H.55 The automatic re-closing feature of circuit interrupting
devices shall be made inoperative where practical before working
on any energized line or equipment.

11.H.56 Work shall not be performed during electrical storms or
when electrical storms are imminent.

11.H.57 A conductive bucket liner or other suitable conductive
device shall be provided for bonding the insulated aerial device to
the energized line or equipment.

a. The employee shall be connected to the bucket liner by
conductive shoes, leg clips, or other suitable means; climbers
shall not be worn while performing work from an aerial lift.

b. Where necessary, electrostatic shielding for the voltage
being worked or conductive clothing shall be provided.

11.H.58 Before the boom is elevated, the outriggers on the aerial
truck shall be extended and adjusted to stabilize the truck. The
body of the truck shall be bonded to an effective ground or
barricaded and considered as energized equipment.

11.H.59 Before moving an aerial lift into the work position, all
controls (ground level and bucket) shall be checked and tested to
determine that they are in proper working condition.

11.H.60 Electrical insulating components and systems of aerial
devices that are rated and used as an insulating device shall be,
after a thorough inspection of their condition and cleanliness, tested
for compliance with their rating.
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a. Tests shall be conducted in accordance with the
manufacturer's recommendations.

b. Tests shall be conducted only by qualified persons who are
knowledgeable of the hazards.

11.H.61 All aerial lifts to be used for live-line bare-hand work shall
have dual controls (ground level and basket).

a. The basket controls shall be within easy reach of the
employee in the basket. If a two-basket lift is used, access to
the controls shall be within easy reach from either basket.

b. The ground level controls shall be located near the base of
the boom and will permit override operation of equipment at any
time.

c. Exceptin case of an emergency, ground level lift control shall
not be operated unless permission has been obtained from the
employee in the lift.

11.H.62 Before an employee contacts the energized part to be
worked on, the conductive bucket liner shall be bonded to the
energized conductor by a positive connection that shall remain
attached to the energized conductor until the work on the energized
circuit is completed.

11.H.63 The minimum clearances for live -line bare-hand work shall
be as specified in Table 11-3.

a. These minimum clearances shall be maintained from all
grounded objects and from lines and equipment at a different
potential than that to which the insulated aerial device is
bonded, unless such grounded objects or other lines and
equipment are covered by insulated guards.

b. These distances shall be maintained when approaching,
leaving, and when bonded to the energized circuit.
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c. When approaching, leaving, or bonding to an energized
circuit, the minimum distances in Table 11-3 shall be maintained
among all parts of the insulated boom assembly and any
grounded parts (including the lower arm or portions of the truck).

d. When positioning the bucket alongside an energized bushing
or insulator string, the minimum line-to-ground clearances of
Table 11-3 must be maintained among all parts of the bucket
and the grounded end of the bushing or insulator string.

e. A minimum clearance table (as in Table 11-3) shall be
printed on a plate of durable nonconductive material and
mounted in the bucket or in its vicinity so as to be visible to the
boom operator.

f. Only insulated measuring sticks shall be used to verify
clearance distances.

11.H.64 Handlines between buckets, booms, and the ground are
prohibited.

a. No conductive materials more than 36 in (91.4 cm) long shall
be placed in the bucket, except for appropriate length jumpers,
armor rods, and tools.

b. Nonconductive handlines may be used from line to ground
when not supported from the bucket.

11.H.65 The bucket and boom shall not be over stressed by
attempting to lift or support weights in excess of the manufacturer's
rating.

11.1 UNDERGROUND ELECTRICAL INSTALLATIONS

11.1.01 Guarding underground openings.

a. Warning signs and rigid barricades shall be promptly placed
when covers of manholes, handholes, or vaults are removed.
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b. When an employee enters an underground opening the
opening shall be protected with a barricade, temporary cover, or
other guard appropriate for the hazard.

c. Underground opening guards and warning signs shall be
lighted at night.

11.1.02 Maintenance holes and unvented vaults shall be treated as,
and subjected to the requirements of, confined spaces. > See 06.1.

11.1.03 Smoking shall be prohibited in maintenance holes and
vaults.

11.1.04 When open flames must be used in manholes, extra
precautions shall be taken to provide ventilation.

11.1.05 Before using open flames in maintenance holes or vaults,
the holes/vaults shall be tested and found safe or cleared of any
combustible gases or liquids.

11.1.06 When underground facilities are exposed (electric, gas,
water, telephone, etc., or cables other than the one being worked
on), they shall be protected to avoid damage.

11.1.07 Before cutting into a cable or opening a splice, the cable
shall be identified and verified to be the proper cable and de-
energized.

11.1.08 When working on buried cable or on cable in manholes,
metallic sheath continuity shall be maintained by bonding across
the opening or by equivalent means.

11.J WORK IN ENERGIZED SUBSTATIONS

11.J.01 When working in an energized substation, authorization
shall be obtained from the GDA before work is begun.

245



EM 385-1-1
3 Nov 03

11.J.02 When work is to be done in an energized substation, the
following shall be determined:

a. What facilities are energized, and

b. What protective equipment and precautions are necessary
for the safety of personnel.

11.J.03 Extraordinary caution shall be exercised in the handling of
bus bars, tower steel, materials, and equipment near energized
facilities. The requirements in 11.H.03 shall be followed.

11.J.04 Only qualified employees shall perform work on or
adjacent to energized control panels.

11.J.05 Precautions shall be taken to prevent accidental operation
of relays or other protective devices due to jarring, vibration, or
improper wiring.

11.J.06 Use of vehicles, gin poles, cranes, and other equipment in
unguarded high voltage equipment areas shall at all times be
controlled by qualified employees.

11.J.07 Al mobile cranes and derricks shall be effectively
grounded when being moved or operated near energized lines or
equipment or the equipment shall be considered energized.

11.J.08 When a substation fence must be expanded or removed, a
temporary fence affording similar protection, when the site is
unattended, shall be provided. Adequate interconnection with
ground shall be maintained between temporary fence and
permanent fence.

11.J.09 All gates to all unattended substations shall be locked
except when work is in progress.

11.J.10 When switching gang switches, visual inspection should be
made to ensure all insulators and the switch handle ground are in
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good condition. Insulating gloves must be worn when operating
switch handles.

11.K COMMUNICATION FACILITIES

11.K.01 Employees shall not look into an open wave guide or
antenna thatis connected to an energized electromagnetic source.

11.K.02 If the electromagnetic radiation level within an accessible
area exceeds the levels given in 06.F, of this manual, the area shall
be posted with appropriate signs.

11.K.03 When an employee works in an area where the
electromagnetic radiation could exceed the levels given in 06.F,
of this manual, measures shall be taken that ensure that the
employee's exposure is not greater than that permitted.
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SECTION 12

CONTROL OF HAZARDOUS ENERGY
(LOCKOUT/TAGOUT)

12.A GENERAL

12.A.01 Before an employee performs any servicing or
maintenance on a system where the unexpected energizing, start
up, or release of kinetic or stored energy could occur and cause
injury or damage, the system shall be isolated in accordance with
the requirements of this Section. Personnel and resources shall
not be considered protected until hazardous energy control
procedures have been implemented. > USACE employees shall
comply with ER 385-1-31.

12.A.02 Coordination.

a. All control activities shall be coordinated with and approved
by the GDA.

b. When Contractors are planning the use of hazardous
energy control procedures, they shall submit their hazardous
energy control plan to the GDA for acceptance. Implementation
of hazardous energy control procedures shall not be initiated
until the hazardous energy control plan has been accepted by
the GDA. > See 12.A.07

c. The GDA and the Contractor designated authority shall fully
coordinate their control activities with one another throughout
the planning and implementation of these activities. Each shall
inform the other of their energy control procedures, ensure that
their own personnel understand and comply with rules and
restrictions of their procedures, and ensure that their employees
affected by the hazardous energy control activity are notified
when the procedural steps outlined in the hazardous energy
control plan are to be initiated.
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12.A.03 A preparatory inspection with the GDA and Contractor
personnel shall be conducted to ensure that all affected employees
understand the energy hazards and the procedures for their control.

a. When energy control procedures affect both USACE and
Contractor(s), all USACE and Contractor affected employees
will participate in the preparatory inspection.

b. The preparatory meeting shall be documented. The time
and date of the meeting, the subject matter discussed, and the
name of all employees in attendance shall be recorded.

12.A.04 Lockout andtagout shall be performed only by authorized
employees.

12.A.05 All employees affected by the lockout or tagout shall be
notified, before and upon completion of, the application and
removal of lockout or tagout devices.

12.A.06 Lockout and tagout devices.

a. Systems with energy isolating devices that are capable of
being locked out shall use locking devices to control hazardous
energy unless the GDA or the Contractor designated authority
has demonstrated and documented all of the following:

(1) The use of locking devices would entail burdens that
exceed any advantage to the use of lockout over the use of
tagout devices,

(2) The use of tagout devices will provide full personnel
protection (as defined in Appendix Q), and

(3) All affected employees can and will be informed that
tagout is being used in lieu of lockout.
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b. If an energy isolating device is not capable of being locked
out, the hazardous energy control procedures shall use tagout
providing full personnel protection, as follows:

(1) Alltagout requirements of this regulation and of the
hazardous energy control procedures shall be complied with;

(2) The tagout device shall be attached to the same
location, if possible, that the lockout device would have been
attached. If this is not possible then the tag shall be
attached as close as safely possible to the device and in a
position that will be immediately obvious to anyone
attempting to operate the device; and

(3) Additional means (e.g., placement of the tag in a manner
thatinhibits operation of the energy isolating device, removal
of an isolating circuit mechanism, blocking of a control
switch, opening of an extra disconnecting device, removal of
a valve handle to reduce the likelihood of inadvertent
energization, etc.) shall be employed to provide a level of
protection commensurate to that provided by a lockout
device.

12.A.07 Hazardous energy control plan.

a. Hazardous energy control procedures shall be developed in
a hazardous energy control plan.

b. The plan shall clearly and specifically outline the scope,
purpose, authorization, rules, and techniques to be used for the
control of hazardous energy, including, but not limited to, the
following:

(1) A statement of the intended use of the procedure;

(2) Means of coordinating and communicating hazardous
energy control activities;
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(3) Procedural steps and responsibilities for shutting down,
isolating, blocking, and securing systems to control
hazardous energy;

(4) Procedural steps and responsibilities for the placement,
removal, and transfer of lockout and tagout devices;

(5) Procedural steps and responsibilities for placing and
tagging, and moving or removing and untagging, protective
grounds;

(6) Requirements for testing the system to verify the
effectiveness of isolation and lockout and tagout devices;

(7) A description of any emergencies that may occur during
system lockout or tagout and procedures for safely
responding to those emergencies;

(8) Requirements when authority for removal of hazardous
energy control devices must be transferred from the
authorized employee to another individual, and the names of
the individuals qualified for receiving such transfer; and

(9) The means to enforce compliance with the procedures.
12.B TRAINING

12.B.01 Training shall be provided to ensure that the purpose and
function of the hazardous energy control procedures are
understood by employees and that employees possess the
knowledge and skills required for the safe application, usage, and
removal of energy controls.

a. Each authorized employee shall receive training in the
recognition of hazardous energy sources, the type and
magnitude of energy available in the workplace, and the
methods and means for energy isolation and control.
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b. Each affected employee shall be instructed in the purpose
and use of the energy control procedures.

c. Allincidental personnel shall be informed of the procedures
and prohibitions relating to restarting or reenergizing systems
which are locked or tagged out.

d. When tagout systems are used, employees shall be trained
in the limitations of tags.

12.B.02 Employees shall be retrained in hazardous energy control
procedures whenever:

a. There is a change in their job assignments, a change in
systems or processes that present a new energy control hazard,
or a change in energy control procedures; or

b. Periodic inspection reveals, or there is reason to suspect the
presence of, inadequacies in or deviations from the employee's
knowledge or use of energy control procedures.

12.B.03 The supervisor shall certify and document all training and
retraining. Certification shall contain such information as the
names of employees trained; the time, date, and location of
training; the name of the trainer, etc.

12.C PERIODIC INSPECTIONS

12.C.01 Daily inspections shall be conducted to ensure that all
requirements of the hazardous energy control procedures are being
followed.

12.C.02 Inspections shall be documented and shall specify the
system (location) where the energy control procedures were
inspected, the date of the inspection, the names of employees
performing and included in the inspections, and any deficiencies in
complying with the hazardous energy control procedures.
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12.D LOCKOUT AND TAGOUT DEVICES
12.D.01 Lockout and tagout devices shall:

a. Be capable of withstanding the environment that they are
exposed to for the maximum period of time the exposure is
expected, and

b. Indicate the identity of the employee applying the device.

12.D.02 Lockout devices shall, in addition to the requirements

of 12.D.01, be substantial enough to prevent removal without the
use of excessive force or unusual techniques (such as with the use
of bolt cutters).

12.D.03 Tagout devices shall, in addition to the requirements
of 12.D.01, meet all of the following requirements:

a. Have a standardized (within a project) print and format;

b. Be constructed and printed so that exposure to weather
conditions, ultraviolet (UV) light, wet or damp locations, or
corrosive environments will not cause the tag to deteriorate or
the message to become illegible;

c. Be attached by means thatare:
(1) Nonreusable;

(2) Substantial enough to prevent inadvertent or accidental
removal,

(3) Attachable by hand;
(4) Self-locking;

(5) Nonreleasable, with a minimum unlocking strength of no
less than 50 Ib (22.6 kg); and
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(6) Have the basic characteristics of being at least
equivalent to a one -piece, all-environment-tolerant nylon
cable tie; and

d. Warn against the hazardous condition resulting from system
energization and include a legend such as "DO NOT START,"

"DO NOT OPEN,""DO NOT CLOSE,""DO NOT ENERGIZE,"
"DO NOT OPERATE," etc.

12.E APPLYING AND REMOVING LOCKOUT AND TAGOUT
DEVICES

12.E.01 The authorized employee shall ensure that all energy
isolating devices needed to control energy to, or within, the system
are identified and that system is shut down, isolated, blocked, and
secured in accordance with the hazardous energy control
procedure.

12.E.02 Any system operated by a remotely controlled source will
be completely isolated such that it cannot be operated by that or
any other source.

12.E.03 The authorized employee shall affix lockout and/or tagout
devices to each energy isolating device in accordance with the
hazardous energy control procedure.

a. Lockout devices shall be affixed to each energy isolating
device in a manner that will maintain the energy isolating device
in the safe position.

b. Tagout devices shall be affixed in such a manner as will
clearly indicate that the operation of movement of energy
isolating devices from the safe position is prohibited.

12.E.04 In areas not under strict control of personnel involved with
the hazardous energy control activities, and in areas with public
access, padlocks or other positive controls must be installed on the
isolation devices along with the appropriate tags.
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12.E.05 Following the application of lockout or tagout devices to
energy isolating devices, all potentially hazardous stored or residual
energy shall be relieved, disconnected, restrained, discharged, or
otherwise rendered safe.

a. Protective grounds shall be identified with safe clearance
tags.

b. The authorized employee is responsible for ensuring the
control of residual energy and for placing and tagging and
removing or moving protective grounds in accordance with the
requirements specified in the hazardous energy control
procedures.

12.E.06 When there is a possibility of re-accumulation of stored
energy to a hazardous level, verification of isolation shall be
continued until the energy control procedure is complete.

12.E.07 Before starting work on systems that have been locked out
or tagged out, the authorized employee shall verify that isolation
and de-energization of the system have successfully been
accomplished.

12.E.08 When tagout devices are used, employees shall be
instructed in the following requirements and limitations of tags.

a. Tags must be legible and understood by all authorized and
affected employees and incidental personnel.

b. Tags and their means of attachment must be made of
materials that will withstand the environments encountered in
the workplace.

c. Tags shall be securely attached to energy isolating devices

so that they cannot become inadvertently or accidentally
detached during use.
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d. Tags shall not be removed without authorization of the
authorized employee and shall never be bypassed, ignored, or
otherwise defeated.

e. Tags are essentially warning devices affixed to energy
isolating devices and do not provide the physical protection that
is provided by a lock; tags may evoke a false sense of security.

12.E.09 Before lockout or tagout devices are removed and energy
restored to the system, the authorized employee shall ensure that
the following actions have been taken:

a. The work area has been inspected and all nonessential
items (e.g., tools and materials) have been removed from the
system, the system components are operationally intact, and all
employees have been safely positioned or removed from the
area; and

b. All affected employees have been notified that the lockout or
tagout devices are about to be removed.

12.E.10 With the exception of the following conditions, each
lockout and/or tagout device shall be removed from each energy
isolating device by the authorized employee who applied the
device. When this employee is not available, the device(s) may be
removed by another individual appointed by, and under the
direction of, the GDA or Contractor designated authority (as
appropriate), provided that the following procedures are complied
with:

a. The GDA or Contractor designated authority ensures that the
individual appointed to remove lockout and/or tagout devices is
knowledgeable of the scope and procedures of the safe
clearance;

b. This individual and the requirements for transferring removal
authority to him/her from the authorized individual are listed in
the hazardous energy control plan;

257



EM 385-1-1
3 Nov 03

c. Verification by the GDA or Contractor designated authority
that the authorized employee who applied the device is not at
the facility;

d. The GDA or Contractor designated authority makes all
reasonable efforts to contact the authorized employee to inform
him that the lockout and/or tagout devices are to be removed;
and

e. The authorized employee is informed that the lockout and/or
tagout devices have been removed before their resuming work
at the facility.
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SECTION 13

HAND AND POWER TOOLS
13.A GENERAL

13.A.01 Power tools shall be of a manufacture listed by a
nationally-recognized testing laboratory for the specific application
for which they are to be used.

13.A.02 Use, inspection, and maintenance.

a. Hand and power tools shall be used, inspected, and
maintained in accordance with the manufacturer's instructions
and recommendations and shall be used only for the purpose
for which designed. A copy of the manufacturer's instructions
and recommendations shall be maintained with the tools.

b. Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued periodic inspections shall be made to assure safe
operating condition and proper maintenance.

c. Hand and power tools shall be in good repair and with all
required safety devices installed and properly adjusted. Tools
having defects that will impair their strength or render them
unsafe shall be removed from service.

13.A.03 Guarding.

a. Power tools designed to accommodate guards shall be
equipped with such guards._All guards must be functional.

b. Reciprocating, rotating, and moving parts of equipment shall
be guarded if exposed to contact by employees or otherwise
create a hazard.
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13.A.04 When work is being performed overhead, tools not in use
shall be secured or placed in holders.

13.A.05 Throwing tools or materials from one location to another or
from one person to another, or dropping them to lower levels, shall
not be permitted.

13.A.06 Only non-sparking tools shall be used in locations where
sources of ignition may cause a fire or explosion.

13.A.07 Tools requiring heat treating or redressing shall be
tempered, formed, dressed, and sharpened by personnel who are
experienced in these operations.

13.A.08 The use of cranks on hand-powered winches or hoists is
prohibited unless the hoists or winches are provided with positive
self-locking dogs. Hand wheels with exposed spokes, projecting

pins, or knobs shall not be used.

13.A.09 Hydraulic fluid used in powered tools shall retain its
operating characteristics at the most extreme temperatures to
which it will be exposed. > For underground use, see 26.D.07.

13.A.10 Manufacturers' safe operating pressures for hydraulic
hoses, valves, pipes, filters and other fittings shall not be exceeded.

13.A.11 All hydraulic or pneumatic tools that are used on or around
energized lines or equipment shall have non-conducting hoses of
adequate strength for the normal operating pressures.

13.A.12 When fuel-powered tools are used in enclosed spaces, the
requirements for concentrations of toxic gases and use of PPE, as
outlined in Sections 5 and 6 of this manual, shall apply.

13.A.13 Clothing.

a. PPE shall be used as outlined in Sections 5 and 6 of this
manual.
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b. Loose and frayed clothing, loose long hair, dangling jewelry
(including dangling earrings, chains, and wrist watches) shall
not be worn while working with any power tool.

13.A.14 See Section 11.C for grounding requirements.

13.A.15 The electrical power control shall be provided on each
machine/power tool to make it possible for the operator to cut off
the power for the machine/power tool without leaving the point of

operation.

13.A.16 Where injury to the operator may result if motors were to
restart after power failures, provisions shall be made to prevent
machines/power tools from automatically restarting upon
restoration of power.

13.A.17 Floor- and bench-mounted power tools shall be anchored

or securely clamped to a firm foundation. Anchoring or securing
shall be sufficient to withstand lateral or vertical movement.

13.B GRINDING AND ABRASIVE MACHINERY

13.B.01 With the exception of the following, abrasive wheels shall
be used only on machines provided with safety guards: > see ANSI
B74.2 for descriptions of abrasive wheel types

a. Wheels used for internal work while within the work being
ground;

b. Mounted wheels, 2 in (5 cm) and smaller in diameter, used in
portable operations;

c. Types 16, 17, 18, 18R, and 19 cones and plugs and
threaded hole pot balls where the work offers protection or
where the size does not exceed 3 in (7.6 cm) in diameter by
5in (12.7 cm) long;
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d. Type 1 wheels not larger than 2 in (5 cm) in diameter and not
more than 1/2 in (1.2 cm) thick, operated at peripheral speeds
less than 1800 surface-feet per minute (ft/min) (9.1 surface-m/s)
when mounted in mandrels driven by portable drills;

e. Type 1 reinforced wheels not more than 3 in (7.6 cm) in
diameter and 1/4 in (0.6 cm) in thickness, operating at
peripheral speeds not exceeding 9500 surface-ft/min (48.3
surface-m/s), if safety glasses and face shield protection are
worn.

13.B.02 Tongue guards on hand held power grinders shall be
adjustable to within 1/4 in (0.6 cm) of the constantly decreasing
diameter of the wheel at the upper opening.

13.B.03 Grinding machines shall be supplied with power sufficient
to maintain the spindle speed at safe levels under all conditions of
normal operation.

13.B.04 Work or tool rests shall not be adjusted while the grinding
wheel is in motion.

13.B.05 Tool rests on power grinders shall not be more than 1/8 in
(0.3 cm) distance from the wheel.

13.B.06 All abrasive wheels shall be closely inspected and ring -
tested before mounting: cracked or damaged grinding wheels shall
be destroyed.

13.B.07 Grinding wheels shall not be operated in excess of their
rated safe speed.

13.B.08 Floor stand and bench-mounted abrasive wheels used for
external grinding shall be provided with safety guards (protective
hoods).

a. The maximum angular exposure of the grinding wheel
periphery and sides shall be not more than 90°, except that
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when work requires contact with the wheel below the horizontal
plane of the spindle the angular exposure shall not exceed 125°;
in either case, the exposure shall begin not more than 65°
above the horizontal plane of the spindle.

b. Safety guards shall be strong enough to withstand the effect
of a bursting wheel.

13.C POWER SAWS AND WOODWORKING MACHINERY

13.C.01 All woodworking machinery shall be operated and
maintained in accordance with ANSI 01.1.

13.C.02 Guarding.

a. Circular saws shall be equipped with guards that
automatically and completely enclose the cutting edges,
splitters, and anti kickback devices.

b. All portable power-driven circular saws shall be equipped
with guards above and below the base plate or shoe. The
upper and lower guards shall cover the saw to the depth of the
teeth, except for the minimum arc required to permit the base to
be tilted for bevel cuts and for the minimum arc required to allow
proper retraction and contact with the work, respectively. When
the tool is withdrawn from the work, the lower guard shall
automatically and instantly return to the covering position.

c. Blades of planers and jointers shall be fully guarded and
have cylindrical heads with throats in the cylinder.

d. Band saw blades shall be fully enclosed except at the point
of operation.

e. Additional guarding requirements for fixed (non portable)
woodworking machinery are contained in Appendix E.
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13.C.03 Automatic feeding devices shall be installed on machines
whenever possible. Feeder attachments shall have the feed rolls or
other moving parts covered or guarded so as to protect the
operator from hazardous points.

13.C.04 The operating speed shall be permanently marked on all
circular saws more than 20 in (50.8 cm) in diameter or operating at
over 10,000 peripheral ft/minute (min) (50.8 peripheral m/s).

a. Any saw so marked shall not be operated at a speed other
than that marked on the blade.

b. When a marked saw is re-tensioned for a different speed, the
marking shall be corrected to show the new speed.

13.C.05 Radial arm power saws shall be equipped with an
automatic brake.

13.C.06 The table of radial arm or swing saws shall extend beyond
the leading edge of the saw blade.

13.C.07 Radial arm power saws shall be installed in such a
manner that the cutting head will return to the starting position
when released by the operator. All swing cutoff and radial saws or
similar machines that are drawn across a table shall be equipped
with limit stops to prevent the leading edge of the tool from traveling
beyond the edge of the table.

13.C.08 Each hand-fed crosscut table saw and each hand-fed
circular ripsaw shall have a spreader to prevent the material from
squeezing the saw or being thrown back on the operator.
13.C.09 Operating procedures.

a. Band saws and other machinery requiring warm-up for safe

operation shall be permitted to warm up before being put into
operation whenever the temperature is below 45 °F (7 °C).
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b. A push-stick, block, or other safe means shall be used on all
operations close to high-speed cutting edges.

c. The use of cracked, bent, or otherwise defective parts such
as saw blades, cutters, or knives is prohibited.

d. A brush shall be provided for the removal of sawdust, chips,
and shavings on all woodworking machinery.

e. Power saws shall not be left running unattended.

13.D PNEUMATIC TOOLS

13.D.01 Safety clips or retainers shall be installed and maintained
on pneumatic impact tools to prevent dies and tools from being
accidentally expelled from the barrel.

13.D.02 Pressure shall be shut off and exhausted from the line
before disconnecting the line from any tool or connection.

13.D.03 Safety lashing shall be provided at connections between
tool and hose and at all quick makeup type connections.

13.D.04 Hoses shall not be used for hoisting or lowering tools.

13.D.05 Airless spray guns of the type which atomize paints and
fluids at high pressures (1,000 Ib (453.5 kg) or more) shall be
equipped with automatic or visible manual safety devices that will
prevent pulling of the trigger to prevent release of the paint or fluid
until the safety device is manually released. In lieu of the above, a
diffuser nut that will prevent high-pressure velocity release while the
nozzle tip is removed plus a nozzle tip guard that will prevent the tip
from coming into contact with the operator, or other equivalent
protection may be provided.

13.D.06 Impact wrenches shall be provided with a locking device
for retaining the socket.
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13.D.07 See Section 20 for pressurized equipment and systems
requirements.

13.E EXPLOSIVE-ACTUATED TOOLS

13.E.01 Explosive-actuated (powder-actuated) tools shall meet the
design requirements of ANSI A10.3.

13.E.02 Only qualified operators shall operate explosive-actuated
tools. A qualified operator is one who has:

a. Been trained by an authorized instructor (one who has been
trained, authorized, and provided an authorized instructor's card
by the tool manufacturer or by an authorized representative of
the tool manufacturer);

b. Passed a written examination provided by the manufacturer
of the tool; and

c. Possesses a qualified operator's card supplied by the
manufacturer and issued and signed by both the instructor and
the operator.

13.E.03 Each tool shall be provided with the following:

a. A lockable container with the words "POWDER-

ACTUATED TOOL" in plain sight on the outside and a notice
reading "WARNING - POWDER-ACTUATED TOOL TO BE
USED ONLY BY A QUALIFIED OPERATOR AND KEPT
UNDER LOCK AND KEY WHEN NOT IN USE" on the inside;

b. Operator’s instruction and service manual;

c. Power load and fastener charts;

o

. Tool inspection record; and

. Service tools and accessories.

D
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13.E.04 Inspection and testing.

a. Daily inspection, cleaning, and testing shall be performed as
recommended by the manufacturer.

b. Explosive-actuated tools shall be tested, in accordance with
the manufacturer's recommended procedure, each day before
loading to see that safety devices are in proper working
condition.

c. Explosive-actuated tools shall be inspected, thoroughly
cleaned, and tested after each 1,000 fastenings.

13.E.05 Explosive-actuated tools and the charges shall be secured
at all times to prevent unauthorized possession or use.

13.E.06 Explosive-actuated tools shall not be loaded until just
before the intended firing time. Neither loaded nor empty tools are
to be pointed at any employees. Hands shall be kept clear of the
open barrel end.

13.E.07 The use of explosive-actuated tools is prohibited in
explosive or flammable atmospheres.

13.E.08 Fasteners shall not be driven:
a. Into soft or easily penetrable materials unless they are
backed by a material that will prevent the fastener from passing

through to the other side;

b. Into very hard or brittle material, such as cast iron, hardened
steel, glazed or hollow tile, glass block, brick, or rock;

c. Into concrete unless the material thickness is at least three
times the penetration of the fastener shank; or

d. Into spalled concrete.
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13.E.09 The tool operator shall wear safety goggles or other face
and eye protection.

13.F CHAIN SAWS

13.F.01 All chain saws shall have an automatic chain brake or
kickback device.

13.F.02 The idle speed shall be adjusted so that the chain does
not move when the engine is idling.

13.F.03 Operators will wear PPE. Eye, ear, hand, foot (safety
shoes), and leg protection are required as a minimum.

13.F.04 Chain saws will not be fueled while running, while hot, or
near an open flame. Saws will not be started within 10 ft (3 m) of a
fuel container.

13.F.05 The operator will hold the saw with both hands during all
cutting operations.

13.F.06 A chain saw must never be used to cut above the
operators' shoulder height.

13.F.07 See Section 31 for tree maintenance and removal
requirements.

13.G ABRASIVE BLASTING EQUIPMENT

13.G.01 Hose and hose connections shall be designed to prevent
build up of static electricity.

13.G.02 All connections and nozzles shall be designed to prevent
accidental disengagement. All connections shall be equipped with
safety lashings. > See 20.A.16

13.G.03 Nozzle attachments shall be of metal and fit on the
outside of the hose. A deadman-type control device shall be
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provided at the nozzle to cut off the flow if the operator looses
control of hose. A support shall be provided on which the nozzle
may be mounted when it is not in use.

13.G.04 Additional requirements on abrasive blasting are in
Sections 5 and 6.
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SECTION 14
MATERIAL HANDLING, STORAGE, AND
DISPOSAL

14.A MATERIAL HANDLING

14.A.01 Employees shall be trained in and shall use safe lifting
techniques.

14.A.02 Requirements for PPE are covered in Section 5.

14.A.03 Material handling devices shall be available for the
material handling needs of an activity.

14.A.04 Whenever heavy or bulky material is to be moved, the
material handling needs shall be evaluated in terms of weight, size,
distance, and path of movement. The following hierarchy shall be
followed in selecting a means for material handling:

a. Elimination of material handling needs by engineering,

b. Movement by mechanical device (e.g., lift truck, overhead
crane, Or conveyor),

c. Movement by manual means with handling aid (e.g., dollie or
cart), or

d. Movement using safe lifting techniques. >Reference NIOSH,
Work Practices Guide for Manual Lifting

14.A.05 Materials will not be moved over or suspended above
personnel unless positive precautions have been taken to protect
the personnel from falling objects.

14.A.06 Where the movement of materials may be hazardous to
persons, taglines or other devices shall be used to control the loads
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being handled by hoisting equipment. These devices shall be
nonconductive when used near energized lines.

14.B MATERIAL STORAGE

14.B.01 All material in bags, containers, bundles, or stored in tiers
shall be stacked, blocked, interlocked, and limited in height so that
it is stable and secured against sliding or collapse.

a. Material shall be stacked as low as practical and in no case
higher than 20 ft (6 m) unless otherwise specified in this
Section.

b. Storage of flammable and combustible materials is covered
in Section 9.

14.B.02 Material stored inside buildings under construction shall
not be placed within 6 ft (1.8 m) of any hoistway or floor opening,
nor within 10 ft (3 m) of an exterior wall that does not extend above
the material stored.

14.B.03 Accessways shall be kept clear.

14.B.04 Unauthorized persons shall be prohibited from entering
storage areas. All persons shall be in a safe position while
materials are being loaded or unloaded from railroad cars, trucks,
or barges.

14.B.05 Material shall not be stored on scaffolds or runways in
excess of needs for normal placement operations or in excess of
safe load limits.

14.B.06 Noncompatible materials shall be segregated in storage.

14.B.07 Storage of lumber.
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a. Storage of lumber during construction shall be in sections
containing a maximum of 1 million board feet with at least a
10 ft (3 m) clearance from buildings.

b. Lumber shall be supported on stable sills and shall be
stacked level, stable, and self-supporting.

c. Reusable lumber shall have all nails withdrawn before it is
stacked for storage.

d. Lumber piles shall not exceed 20 ft (6 m) in height; lumber
to be handled manually shall not be stacked more than 16 ft
(4.8 m) high.

14.B.08 Storage of bagged materials.

a. Bagged materials shall be stacked by stepping back the
layers and cross-keying the bags at least every 10 bags high.

b. Bags of cement and lime shall not be stacked more than
10 high without setback, except when restrained by walls of
appropriate strength.

c. The bags around the outside of the stack shall be placed with
the mouths of the bags facing the center of the stack.

d. During unstacking, the top of the stack shall be kept nearly
level and the necessary setback maintained.

14.B.09 Storage of brick.
a. Brick shall be stacked on an even, solid surface.
b. Bricks stacks shall not be more than 7 ft (2.1 m) high. when
stacked loose brick reaches a height of 4 ft (1.2 m), it shall be

tapered back 2 in (5 cm) in every 1 ft (0.3 m) of height above the
4 ft (1.2 m) level.
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c. Unitized brick (brick securely gathered into large standard
packages and fastened with straps) shall not be stacked more
than three units high.

14.B.10 Storage of floor, wall, and partition block.
a. Blocks shall be stacked in tiers on solid, level surfaces.
b. When masonry blocks are stacked higher than 6 ft (1.8 m),
the stack shall be tapered back one-half block per tier above the
6 ft (1.8 m) level.

14.B.11 Storage of reinforcing and structural steel.

a. Reinforcing steel shall be stored in orderly piles away from
walkways and roadways.

b. Structural steel shall be securely piled to prevent members
sliding off or the pile toppling over.

14.B.12 Storage of cylindrical material.
a. Structural steel, poles, pipe, bar stock, and other cylindrical
materials, unless racked, shall be stacked and blocked so as to

prevent spreading or tilting.

b. Pipe, unless racked, shall not be stacked higher than 5 ft
(1.5 m).

c. Either a pyramid or battened stack shall be used.

d. Where a battened stack is used, the outside pile or pole shall
be securely chocked. Battened stacks shall be tapered back at

least one pile or pole in each tier.

e. Unloading of round material shall be done so that no person

is required to be on the unloading side of the carrier after the tie
wires have been cut or during the unlocking of the stakes.
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14.C HOUSEKEEPING

14.C.01 Work areas and means of access shall be maintained safe
and orderly.

a. Sufficient personnel and equipment shall be provided to
ensure compliance with all housekeeping requirements.

b. Work areas shall be inspected daily for adequate
housekeeping and findings shall be recorded on daily inspection
reports.

c. Work will not be allowed in those areas that do not comply
with the requirements of this Section.

14.C.02 All stairways, passageways, gangways, and accessways
shall be kept free of materials, supplies, and obstructions at all
times.

14.C.03 Loose or light material shall not be stored or left on roofs
or floors that are not closed in, unless it is safely secured.

14.C.04 Tools, materials, extension cords, hoses, or debris shall
not cause tripping or other hazards.

14.C.05 Tools, materials, and equipment subject to displacement
or falling shall be adequately secured.

14.C.06 Empty bags having contained lime, cement, and other
dust-producing material shall be removed periodically as specified
by the GDA.

14.C.07 Form and scrap lumber and debris shall be cleared from
work areas and accessways in and around building storage yards
and other structures.

14.C.08 Protruding nails in scrap boards, planks, and timbers shall
be removed, hammered in, or bent over flush with the wood.
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14.C.09 Storage and construction sites shall be kept free from the
accumulation of combustible materials.

a. Weeds and grass shall be kept down.

b. A regular procedure shall be established for the cleanup of
the areas as specified by the GDA.

c. Rubbish, brush, long grass, or other combustible material
shall be kept from areas where flammable and combustible
liquids are stored, handled, or processed.

14.C.10 Accumulation of liquids, particularly flammable and
combustible liquids, on floors, walls, etc., is prohibited. All spills of
flammable and combustible liquids shall be cleaned up
immediately.

14.D MATERIAL DISPOSAL

14.D.01 Waste material and rubbish shall be placed in containers
or, if appropriate, in piles.

14.D.02 Waste materials and rubbish shall not be thrown down
from a height of more than 6 ft (1.8 m), unless the following are
complied with:

a. The materials or rubbish are dropped through an enclosed
chute constructed of wood or equivalent material. Chutes for
debris shall be enclosed, except for openings equipped with
closures at or about floor level for the insertion of materials.
The openings shall not exceed 48 in (121.9 cm) in height
measured along the wall of the chute. Openings shall be kept
closed when not in use.

b. When debris cannot be handled by chutes, the area into
which the material is dropped shall be enclosed with barricades
not less than 42 in (106.6 cm) in height. Barricades shall be
positioned to keep personnel from all debris landing areas.
Signs warning of the hazard of falling material shall be posted at
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all debris landing areas and at each level exposed to falling
debris.

14.D.03 See Section 9 for burning requirements.
14.D.04 Separate covered, self-closing, nonflammable/non-
reactive containers shall be provided for the collection of garbage,

oily, flammable, and dangerous wastes.

a. The containers shall be labeled with a description of the
contents.

b. The contents shall be properly disposed of daily.
14.D.05 Hazardous material waste (i.e., vehicle and equipment oils
and lubricants, containers and drums for solvents, adhesives, etc.)

shall be collected, stored, and disposed of in accordance with
Federal, State, and local requirements.
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SECTION 15

RIGGING

15.A GENERAL
15.A.01 Inspection and use.

a. Rigging equipment shall be inspected as specified by the
manufacturer, by a competent person, before use on each shift
and as necessary during its use to ensure that it is safe.

b. Defective rigging, as specified in Appendix F, shall be
removed from service.

c. The use and maintenance of rigging equipment shall be in
accordance with recommendations of the rigging manufacturer
and the equipment manufacturer. Rigging equipment shall not
be loaded in excess of its recommended safe working load.

d. Rigging equipment, when not in use, shall be removed from
the immediate work area and properly stored and maintained in
a safe condition.

15.A.02 Hoist rope shall not be wrapped around the load.
15.A.03 Running lines located within 6 ft - 6 in (1.9 m) of the

ground or working level shall be guarded or the area restricted_by
physical barriers to preclude injury or injury from broken lines.

15.A.04 All eye splices shall be made in an approved manner.
Rope thimbles of proper size shall be fitted in the eye, except that
in slings the use of thimbles shall be optional.

15.A.05 When hoisting loads, a positive latching device shall be
used to secure the load and rigging.
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15.A.06 Hooks, shackles, rings, pad eyes, and other fittings that
show excessive wear or that have been bent, twisted, or otherwise
damaged shall be removed from service.

15.A.07 Custom designed grabs, hooks, clamps, or other lifting
accessories for such units as modular panels, prefabricated
structures, and similar materials shall be marked to indicate the
safe working loads and shall be proof-tested, before use, to 125%
of their rated load.

15.A.08 The practice of multiple lift rigging (Christmas tree lifting) is
prohibited.

15.B WIRE ROPE

15.B.01 When two or more wires are broken or rust or corrosion is
found adjacent to a socket or end fitting, the wire rope shall be
removed from service or re-socketed. > Special attention shall be
given to the inspection of end fittings on boom support,
pendants, and guy ropes.

15.B.02 Wire rope removed from service due to defects shall be
cut up or plainly marked as unfit for further use as rigging.

15.B.03 Wire rope clips attached with U-bolts shall have the
U-bolts on the unloaded (dead) or short end of the rope. The clip
nuts shall be retightened immediately after initial load carrying use
and at frequent intervals thereafter. > See Figures 15-1 and 15-2
and Table 15-1.

15.B.04 When a wedge socket fastening is used, the unloaded
(dead) or short end of the wire rope shall be looped back and
secured to itself by a clip_or have a separate piece of equal size
wire rope attached with a clip or be properly secured to an
extended wedge. The clip shall not be attached to the_ load (live)
end. > See Fiqure 15-3.
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FIGURE 15-1

WIRE ROPE CLIP SPACING
(NOT TO BE USED FOR SLINGS)

U-Bolt Clip Fist Grip Clip

Thimble

U.Bolt of All clips on dead
end of rope.

Mever stagger clips.

MHever put U-Bolt of clip on
live end of rope.

Nore: D= 3ix times diameicr
of wire rope

FIGURE 15-2

WIRE ROPE CLIP ORIENTATION
(NOT TO BE USED FOR SLINGS)

The right way to clip wire rope
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TABLE 15-1

NUMBER OF CLIPS AND THE PROPER TORQUE NECESSARY
TO ASSEMBLE WIRE ROPE EYE LOOP CONNECTIONS WITH
A PROBABLE EFFICIENCY NOT MORE THAN 80%

11/4(3.1)| 11/4(3.1)
13/8(3.4)| 11/2(3.8)
11/2(3.8)| 11/2(3.8)
13/4 (4.3)| 13/4(4.3)

The spacing of clips should be 6 times the diameter of the wire
rope. Thimbles shall be used if wire rope is to be spliced.

375 (508.9

375 (508.9

Rope Nominal Number | Torque to be
diameter | size of clips | of clips | applied to nuts
(in/cm) (in/cm) of clips
(ft-1b/N-m)
5/16 (0.7) 3/8 (0.9) 3 25 (33.9)
3/8 (0.9) 3/8 (0.9) 3 25 (33.9)
7/16 (1.0) 1/2 (1.2) 4 40 (54.3)
1/2 (1.2) 1/2 (1.2) 4 40 (54.3)
5/8 (1.5) 5/8 (1.5) 4 65 (88.2
3/4 (1.9) 3/4 (1.9) 5 100 (135.7
7/8 (2.2) 1(2.5) 5 165 (223.9
1(2.5) 1(2.5) 6 165 (223.9
7
7
8
8

)
( )
( )
( )
250 (339.3)
( )
( )
( )

560 (760.0
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FIGURE 15-3

WEDGE SOCKET FASTENING

Wrong Right

axtra plece extended
af rope
method

loop back

method wergs

method

15.B.05 Protruding ends of strands in splices on slings and bridles
shall be covered or blunted.

15.B.06 Except for eye splices in the ends of wires and for endless
wire rope slings, wire rope used in hoisting, lowering, or pulling
loads shall consist of one continuous piece without knot or splice.

a. An eye splice made in any wire rope shall have not less than
five full tucks (this requirement shall not preclude the use of
another form of splice or connection that can be shown to be as
efficient and that is not otherwise prohibited).

b. Wire rope shall not be secured by knots except on haul back
lines on scrapers.

15.B.07 Eyes in wire rope bridles, slings, or bull wires shall not be
formed by wire rope clips or knots.

15.B.08 Wire rope clips shall not be used to splice rope.
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15.C CHAIN
15.C.01 Only alloyed chain shall be used in rigging.

15.C.02 Chain shall be inspected before initial use and weekly
thereafter.

15.C.03 When used with alloy steel chains, hooks, rings, oblong
links, pear-shaped links, welded or mechanical coupling links, or
other attachments shall have a rated capacity at least equal to that
of the chain.

15.C.04 Job or shop hooks and links, makeshift fasteners formed
from bolts and rods, and other similar attachments shall not be
used.

15.D FIBER ROPE (NATURAL AND SYNTHETIC)

15.D.01 Fiber rope shall not be used if it is frozen or if it has been
subjected to acids or excessive heat.

15.D.02 Fiber rope shall be protected from abrasion by padding
where it is fastened or drawn over square corners or sharp or rough
surfaces.

15.D.03 All splices in rope slings provided by the employer shall be
made in accordance with fiber rope manufacturer's
recommendations.

15.D.04 Eye splices.
a. In manila rope, eye splices shall contain at least three full
tucks and short splices shall contain at least six full tucks (three
on each side of the centerline of the splice).
b. In layed synthetic fiber rope, eye splices shall contain at least

four full tucks and short splices shall contain at least eight full
tucks (four on each side of the centerline of the splice).
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15.D.05 Strand end tails shall not be trimmed short (flush with the
surface of the rope) immediately adjacent to the full tucks: this
applies to both eye and short splices and all types of fiber rope.

a. For fiber ropes less than 1 in (2.5 cm) diameter, the tails
shall project at least six rope diameters beyond the last full tuck.

b. For fiber ropes 1 in (2.5 cm) diameter and larger, the tails
shall project at least 6 in (15.2 cm) beyond the last full tuck.

In applications where the projecting tails may be objectionable, the
tails shall be tapered and spliced into the body of the rope using at
least two additional tucks (which will require a tail length of
approximately six rope diameters beyond the last full tuck).

15.D.06 For all eye splices, the eye shall be sufficiently large to
provide an included angle of not greater than 60° at the splice when
the eye is placed over the load or support.

15.D.07 Knots shall not be used in lieu of splices.

15.E SLINGS > See Fiqure 15-4.

15.E.01 Slings and their fittings and fastenings, shall be inspected
before use on each shift and as necessary during use.

15.E.02 Protection shall be provided between the sling and sharp
unyielding surfaces of the load to be lifted.

15.E.03 The use of slings will be such that the entire load is
positively secured.

15.E.04 Lengths.
a. Wire rope slings shall have a minimum length of clear wire

rope equal to ten times the rope diameter between each end
fitting or eye splice.
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FIGURE 15-4

SLING CONFIGURATIONS

Ve USRS £
HITCH

" Max

l.

b. Braided slings shall have a minimum clear length of braided
body equal to forty times the diameter of component ropes
between each end fitting or eye splice.

15.E.05 Welded alloy steel chain slings shall have affixed durable
permanent identification stating size, grade, rated capacity, and
sling manufacturer.

15.E.06 Wire rope slings shall have affixed a durable permanent
identification taq stating the diameter, rated load, lifting capacity in
vertical, choker, basket configuration, and date placed in service.

15.E.07 The employer shall have each synthetic web sling
marked or coded to show:

a. Name or trademark of the manufacturer,
b. Rated capacities for the type of hitch, and

c. Type of material.
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15.F RIGGING HARDWARE

15.F.01 Drums, sheaves, and pulleys shall be smooth and free of
surface defects that may damage rigging.

15.F.02 The ratio between the diameter of the rigging and the
drum, block, sheave, or pulley tread diameter shall be such that the
rigging will adjust itself to the bend without excessive wear,
deformation, or damage.

15.F.03 In no case will the safe diameters of drums, blocks,
sheaves, or pulleys be reduced in replacement of such items
unless compensating changes are made in terms of the rigging
used and the safe loading limits.

15.F.04 Drums, sheaves, or pulleys having eccentric bores,
cracked hubs, spokes, or flanges shall be removed from service.

15.F.05 Connections, fittings, fastenings, and attachments used
with rigging shall be of good quality, of proper size and strength,
and shall be installed in accordance with recommendations of the
manufacturer.

15.F.06 Shackles.

a. Table 15-2 shall be used to determine the safe working loads
of various sizes of shackles, except that higher safe working
loads are permissible when allowed by the manufacturer if a
safety factor of at least five is maintained._Only marked
shackles shall be used.

b. Shackles shall not be eccentrically loaded.
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TABLE 15-2

SAFE WORKING LOADS FOR SHACKLES

Material size Pin diameter | Safe working load
(infcm) (in/cm) (Ib/kg)
1/2 (1.2 cm) 5/8 (1.5 cm) 2,800 (1,270 kg)
5/8 (1.5 cm) 3/4 (1.9 cm) 4,409 (2,000 kg)
3/4 (1.9 cm) 7/8 (2.2 cm) 6,393 (2,900 kg)
7/8 (2.2 cm) 1(2.5cm) 8,598 (3,900 kg)
1(2.5cm) 11/8 (2.8 cm) 11,199 (5,080 kg)
11/8 (2.8 cm) 11/4 (3.1 cm) 13,404 (6,080 kg)
11/4 (3.1 cm) 13/8 (3.4 cm) 16,424 (7,450 kg)
13/8 (3.4 cm) 11/2 (3.8 cm) 20,018 (9,080 kg)
11/2 (3.8 cm) 158 (4.1cm)| 23,810 (10,800 kg)
13/4 (4.3 cm) 2(5cm) | 32,407 (14,700 kg)
2 (5cm) 21/4(5.5cm) | 42.549 (19,300 kg)
15.F.07 Hooks.

a. The manufacturer's recommendations shall be followed in
determining the safe working loads of the various sizes and
types of specific and identifiable hooks. Any hook for which the
manufacturer's recommendations are not available shall be
tested to twice the intended safe working load before it is put
into use. The employer shall maintain a record of the dates and
results of such tests.

b. Open hooks are prohibited in rigging used to hoist loads.

c. Hoisting hooks rated at 10 tons (9,072 kg) or larger shall be
provided with a means for safe handling.
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15.F.08 Drums.

a. Drums shall have sufficient rope capacity with recommended
rope size and reeving to perform all hoisting and lowering
functions.

b. At least three full wraps (not layers) of rope shall remain on
the drum at all times.

c. The drum end of the rope shall be anchored by a clamp
securely attached to the drum with an arrangement approved by
the manufacturer.

d. Grooved drums shall have the correct groove pitch for the
diameter of the rope. The depth of the groove shall be correct
for the diameter of the rope.

(1) The flanges on grooved drums shall project beyond the

last layer of rope a distance of either 2 in (5 cm) or twice the

diameter of the rope, whichever is greater.

(2) The flanges on ungrooved drums shall project beyond

the last layer of rope a distance of either 2 1/2 in (6.3 cm) or

twice the diameter of the rope, whichever is greater.
15.F.09 Sheaves.

a. Sheaves shall be compatible with the size of rope used, as
specified by the manufacturer.

b. Sheaves shall be inspected to ensure they are of correct
size, properly aligned, lubricated, and in good condition.

c. When rope is subject to riding or jumping off a sheave, the
sheave shall be equipped with cable-keepers.
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15.F.10 Eye bolts.
a. Shoulderless eye bolts shall not be loaded at an angle.

b. Eye bolts shall only be loaded in the plain of the eye and shall
not be loaded at angles of less than 45° to the horizontal.
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SECTION 16

MACHINERY AND MECHANIZED EQUIPMENT
16.A GENERAL

16.A.01 Before any machinery or mechanized equipment is placed
in use, it shall be inspected and tested in accordance with the
manufacturer’s recommendations and requirements of this manual
and shall be certified in writing by a competent person to meet the
manufacturer’'s recommendations and requirements of this manual.
Subsequent reinspections will be conducted at least annually
thereafter. All safety deficiencies noted during the inspection shall
be corrected prior to the equipment being placed in service at the
project. If at anytime the machinery or mechanized equipment is
removed and subsequently returned to the project (other than
equipment removed for routine off-site operations as part of the
project), it shall be reinspected and recertified prior to use.

a. The Contractor shall keep records of tests and inspections.
These records shall be made available in a timely manner upon
request of the GDA and, when submitted, shall become part of
the official project file.

b. The Contractor shall provide the GDA ample notice in
advance of any equipment entering the site so that he/she may
observe the Contractor’s inspection process and so that spot
checks may be conducted.

16.A.02 Daily/shift inspections and tests.

a. All machinery and equipment shall be inspected daily (when
in use) to ensure safe operating conditions. The employer shall
designate competent persons to conduct the daily inspections
and tests.

b. Tests shall be made at the beginning of each shift during
which the equipment is to be used to determine that the brakes
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and operating systems are in proper working condition and that
all required safety devices are in place and functional.

16.A.03 Whenever any machinery or equipmentis found to be
unsafe, or whenever a deficiency that affects the safe operation of
equipment is observed, the equipment shall be immediately taken
out of service and its use prohibited until unsafe conditions have
been corrected.

a. A tag indicating that the equipment shall not be operated,
and that the tag shall not be removed, shall be placed in a
conspicuous location on the equipment. >See Section 8.
Where required, lockout procedures shall be used. > See
Section 12.

b. The tag shall remain in its attached location until it is
demonstrated to the individual deadlining the equipment that it
is safe to operate.

c. When corrections are complete, the machinery or equipment
shall be retested and re-inspected before being returned to
service.

16.A.04 Machinery and mechanized equipment shall be operated
only by designated qualified personnel.

a. Machinery or equipment shall not be operated in a manner
that will endanger persons or property nor shall the safe
operating speeds or loads be exceeded.

b. Getting off or on any equipment while it is in motion is
prohibited.

c. Machinery and equipment shall be operated in accordance
with the manufacturer's instructions and recommendations.

d. The use of headphones for entertainment purposes (e.g.,

AM/FM radio or cassette) while operating equipment is
prohibited.
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16.A.05 When the manufacturer's instructions or recommendations
are more stringent than the requirements of this manual, the
manufacturer's instructions or recommendations shall apply.

16.A.06 Inspections or determinations of road and shoulder
conditions and structures shall be made in advance to assure that
clearances and load capacities are safe for the passage or placing
of any machinery or equipment.

16.A.07 Equipment requirements.

a. Seats or equal protection must be provided for each person
required to ride on equipment.

b. Equipment operated on the highway shall be equipped with
headlights, taillights, brake lights, backup lights, and turn signals
that are visible from the front and rear.

c. All equipment with windshields shall be equipped with
powered wipers. Vehicles that operate under conditions that
cause fogging or frosting of windshields shall be equipped with
operable defogging or defrosting devices.

d. Mobile equipment, operating within an off-highway job site
not open to public traffic, shall have a service brake system and
a parking brake system capable of stopping and holding the
equipment while fully loaded on the grade of operation. In
addition, it is recommended that heavy-duty hauling equipment
have an emergency brake system that will automatically stop
the equipment upon failure of the service brake system. This
emergency brake system should be manually operable from the
driver's position.

16.A.08 Maintenance and repairs.
a. Maintenance, including preventive maintenance, and

repairs shall be in accordance with the manufacturer's
recommendations and shall be documented. Records of
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maintenance and repairs conducted during the life of a contract
shall be made available upon request of the GDA.

b. All machinery or equipment shall be shut down and positive
means taken to prevent its operation while repairs or manual
lubrications are being done. Equipment designed to be serviced
while running are exempt from this requirement.

c. All repairs on machinery or equipment shall be made at a
location that will protect repair personnel from traffic.

d. Heavy machinery, equipment, or parts thereof that are
suspended or held apart by slings, hoist, or jacks also shall be
substantially blocked or cribbed before personnel are permitted
to work underneath or between them.

16.A.09 Bulldozer and scraper blades, end-loader buckets, dump
bodies, and similar equipment shall be either fully lowered or
blocked when being repaired or when not in use. All controls shall
be in a neutral position, with the engines stopped and brakes set,
unless work being performed on the machine requires otherwise.

16.A.10 Stationary machinery and equipment shall be placed on a
firm foundation and secured before being operated.

16.A.11 All mobile equipment and the areas in which they are
operated shall be adequately illuminated while work is in progress.

16.A.12 Equipment powered by an internal combustion engine will
not be operated in or near an enclosed area unless adequate
ventilation is provided to ensure the equipment does not generate a
hazardous atmosphere.

16.A.13 All vehicles that will be parked or are moving slower than

normal traffic on haul roads shall have a yellow flashing light or
four-way flashers visible from all directions.
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16.A.14 No one shall be permitted in the truck cab during loading
operations except the driver, and then only if the truck has a cab
protector. > See also 18.B.17a.

16.A.15 Mechanized equipment shall be shut down before and
during fueling operations. Closed systems, with an automatic shut-
off that will prevent spillage if connections are broken, may be used
to fuel diesel powered equipment left running.

16.A.16 Towing.

a. All towing devices used on any combination of equipment
shall be structurally adequate for the weight drawn and securely
mounted.

b. Persons shall not be permitted to get between a towing
vehicle and the piece of towed equipment until both have been
completely stopped with all brakes set and wheels chocked on
both vehicle and equipment.

16.A.17 All machinery or equipment operating on rails, tracks, or
trolleys (except railroad equipment) shall be provided with
substantial track scrapers or track clearers (effective in both
directions) on each wheel or set of wheels.

16.A.18 Parking.

a. Whenever equipment is parked, the parking brake shall be
set.

b. Equipment parked on an incline shall have the wheels
chocked or track mechanisms blocked and the parking brake
set.

c. All equipment left unattended at night, adjacent to a highway
in normal use or adjacent to construction areas where work is in
progress, shall have lights or reflectors, or barricades equipped
with lights or reflectors, to identify the location of the equipment.
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16.A.19 No modifications or additions that affect the capacity or
safe operation of machinery or equipment shall be made without
the manufacturer's written approval.

a. If such modifications or changes are made, the capacity,
operation, and maintenance instruction plates, tags, or decals
shall be changed accordingly.

b. In no case shall the original safety factor of the equipment be
reduced.

16.A.20 Steering or spinner knobs shall not be attached to the
steering wheel unless the steering mechanism prevents road
reactions from causing the steering handwheel to spin. When
permitted, the steering knob shall be mounted within the periphery
of the wheel.

16.A.21 Safeguards shall be provided to prevent machinery and
equipment operating on a floating plant from going into the water.
> See also 16.F.06.

16.A.22 All powered-industrial trucks shall meet the requirements
of design, construction, stability, inspection, testing, maintenance,
and operation defined in ANSI/ASME B56.1.

16.A.23 All powered-industrial trucks, lift trucks, stackers, and
similar equipment shall have the rated capacity posted on the
vehicle so as to be clearly visible to the operator. When the
manufacturer provides auxiliary removable counterweights,
corresponding alternate rated capacities also shall be clearly shown
on the vehicle. The ratings shall not be exceeded.

16.A.24 Only trained and authorized operators shall be permitted
to operate a powered-industrial truck. Training must be both
classroom and practical operation of the same type of truck the
student uses on the job. Training shall be provided in accordance
with OSHA Standard 29 CFR 1910.178. The employer must certify
that the operator has been trained and evaluated as required by the
standard. The certification shall include the name of the operator,
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the date of the training, the date of the evaluation, and the identity
of the person(s) performing the training or evaluation. Refresher
training shall be provided as indicated by the standard.

16.A.25 When a powered-industrial truck is left unattended, load
engaging means shall be fully lowered, controls shall be
neutralized, power shall be shut off, and brakes shall be set.
Wheels shall be blocked if the truck is parked on an incline.

16.A.26 An overhead guard shall be used as protection against
falling objects. It should be noted that an overhead guard is
intended to offer protection from the impact of small packages,
boxes, bagged material, etc., representative of the job application,
but not to withstand the impact of a falling capacity load.

16.A.27 Dock board or bridge plates shall be properly secured
before they are driven over. Dock board or bridge plates shall be
driven over carefully and slowly and their rated capacity shall never
be exceeded.

16.A.28 Under all travel conditions the powered-industrial truck
shall be operated at a speed that will permit it to be brought to a
stop in a safe manner.

16.A.29 On all grades the load and load engaging means shall be
tilted back if applicable, and raised only as far as necessary to clear
the road surface.

16.A.30 When ascending or descending grades in excess of 10%,
loaded powered-industrial trucks shall be driven with the load
upgrade.

16.A.31 The controls of loaders, excavators, or similar equipment
with folding booms or lift arms shall not be operated from a ground
position unless so designed.

16.A.32 Personnel shall not work in, pass under, or ride in the
buckets or booms of loaders in operation.
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16.A.33 Tire service vehicles shall be operated so that the operator
will be clear of tires and rims when hoisting operations are being
performed. Tires large enough to require hoisting equipment will be
secured from movement by continued support of the hoisting
equipment unless bolted to the vehicle hub or otherwise restrained.
> Also see 16.B.06.

16.A.34 Each bulldozer, scraper, dragline, crane, motor grader,
front-end loader, mechanical shovel, backhoe, and other similar
equipment shall be equipped with at least one dry chemical or CO,
fire extinguisher with a minimum rating of 5-B:C.

16.A35 Fill hatches on water haul vehicles shall be secured or the
opening reduced to a maximum of 8 in (20.3 cm).

16.B GUARDING AND SAFETY DEVICES
16.B.01 Reverse signal (back-up) alarm.

a. All self-propelled construction and industrial equipment,
whether moving alone or in combination, shall be equipped with
a reverse signal alarm. > Equipment designed and operated
so that the operator is always facing the direction of motion
does not require areverse signal alarm.

b. Reverse signal alarms shall be audible and sufficiently
distinct to be heard under prevailing conditions.

c. Alarms shall operate automatically upon commencement of
backward motion. Alarms may be continuous or intermittent
(not to exceed 3-second intervals) and shall operate during the
entire backward movement.

d. Reverse signal alarms shall be in addition to requirements
for signal persons.

16.B.02 A warning device or signal person shall be provided where

there is danger to persons from moving equipment, swinging loads,
buckets, booms, etc.
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16.B.03 Guarding.

a. All belts, gears, shafts, pulleys, sprockets, spindles, drums,
flywheels, chains, or other reciprocating, rotating, or moving
parts of equipment shall be guarded when exposed to contact
by persons or when they otherwise create a hazard.

b. All hot surfaces of equipment, including exhaust pipes or
other lines, shall be guarded or insulated to prevent injury and
fire.

c. All equipment having a charging skip shall be provided with
guards on both sides and open end of the skip area to prevent
persons from walking under the skip while it is elevated.

d. Platforms, foot walks, steps, handholds, guardrails, and toe
boards shall be designed, constructed, and installed on
machinery and equipment to provide safe footing and access
ways.

e. Equipment shall be provided with suitable working surfaces
of platforms, guard rails, and hand grabs when attendants or
other employees are required to ride for operating purposes
outside the operator's cab or compartment. Platforms and steps
shall be of nonskid material.

f. Substantial overhead protection shall be provided for the
operators of forklifts and similar material handling equipment.

16.B.04 Fuel tanks shall be located in a manner that will not allow
spills or overflows to run onto engine, exhaust, or electrical
equipment.

16.B.05 Exhaust or discharges from equipment shall be so
directed that they do not endanger persons or obstruct the view of
the operator.

16.B.06 A safety tire rack, cage, or equivalent protection shall be
provided and used when inflating, mounting, or dismounting tires
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installed on split rims, or rims equipped with locking rings of similar
devices. > Also see 16.A.33.

16.B.07 No guard, safety appliance, or device shall be removed
from machinery or equipmernt, or made ineffective, except for
making immediate repairs, lubrications, or adjustments, and then
only after the power has been shut off. All guards and devices
shall be replaced immediately after completion of repairs and
adjustments and before power is turned on.

16.B.08 Seatbelts and anchorages meeting the requirements of
49 CFR 571 shall be installed and worn in all motor vehicles
(installation and usage on buses is optional). Two-piece seat belts
and anchorages for construction equipment shall comply with
applicable Federal specifications or Society of Automotive
Engineers (SAE) Standard J386.

16.B.09 All high rider industrial trucks shall be equipped with
overhead guards that meet the structural requirements defined in
paragraph 4.21 of ANSI/ASME B56.1.

16.B.10 Suitable protection against the elements, falling or flying
objects, swinging loads, and similar hazards shall be provided for
operators of all machinery or equipment. Glass used in windshields
or cabs shall be safety glass.

16.B.11 Falling object protective structures (FOPS).

a. All bulldozers, tractors, or similar equipment used in clearing
operations shall be provided with guards, canopies, or grills to
protect the operator from falling and flying objects as
appropriate to the nature of the clearing operations.

b. FOPS for other construction, industrial, and grounds-keeping

equipment will be furnished when the operator is exposed to
falling object hazards.
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c. FOPS will be certified by the manufacturer or a licensed
engineer as complying with the applicable recommended
practices of SAE Standards J231 and J1043.

16.B.12 Rollover protective structures (ROPS).

a. In addition to the requirements of 16.B.08 and 16.B.11, seat
belts and ROPS shall be installed on:

b.

(1) Crawler and rubber-tire tractors including dozers, push
and pull tractors, winch tractors, and mowers;

(2) Off-the-highway self-propelled pneumatic-tire earth
movers such as trucks, pans, scrapers, bottom dumps, and
end dumps;

(3) Motor graders;

(4) Water tank trucks having a tank height less than the cab;
and

(5) Other self-propelled construction equipment such as
front-end loaders, backhoes, rollers, and compactors.

ROPS are not required on:

(1) Trucks designed for hauling on public highways;

(2) Crane-mounted dragline backhoes;

(3) Sections of rollers and compactors of the tandem steel
wheeled and self-propelled pneumatic tired type that do not
have an operator's station;

(4) Self-propelled, rubber-tired lawn and garden tractors and
side boom pipe laying tractors operated solely on flat terrain

(maximum 10° slope; 20° slope permitted when off-loading
from a truck) not exposed to rollover hazards; and
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(5) Cranes, draglines, or equipment on which the operator's
cab and boom rotate as a unit.

c. ROPS may be remowed from certain types of equipment
when the work cannot be performed with the ROPS in place and
when ROPS removal is justified and delineated in an AHA and
accepted in writing by the GDA.

d. The operating authority shall furnish proof from the
manufacturer or certification from a licensed engineer that the
ROPS complies with SAE Standards J167, J1040, J1042,
J1084, and J1194, as applicable.

e. ROPS shall also be acceptable if they meet the criteria of
any State that has a Department of Labor approved OSHA
program or meet Water and Power Resources Service
requirements.

f. The following information permanently affixed to the ROPS is
acceptable in lieu of a written certification:

(1) Manufacturer’s or fabricator's name and address;
(2) ROPS model number, if any; and

(3) Machine make, model, or series number that the
structure is designed to fit.

g. Field welding on ROPS shall be performed by welders who
are certified by the contractor as qualified in accordance with
ANSI/AWS D1.1, Naval Sea Systems Command (NAVSEA)
89074-AQ-GIB-010/248, or the equivalent.

16.B.13 All points requiring lubrication during operation shall have
fittings so located or guarded to be accessible without hazardous
exposure.
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16.B.14 All machinery or equipment and material hoists operating
on rails, tracks, or trolleys shall have positive stops or limiting
devices either on the equipment, rails, tracks, or trolleys to prevent
overrunning safe limits.

16.B.15 Under the following circumstances, long-bed end-dump
trailers used in off-road hauling should be equipped with a roll-over
warning device. The device should have a continuous monitoring
display at the operator station to give the operator a quick and
easily read indicator and audible warning of an unsafe condition.

a. The material being dumped is subject to being stuck or
caught in the trailer rather than exiting the bed freely, and

b. The dumpsite cannot be maintained in a nominally level
condition (lateral slope less than 1° - 2°).

16.C CRANES AND DERRICKS - GENERAL

16.C. 01 Unless otherwise specified, the requirements of this
Section are applicable to all cranes and derricks of the types listed
in Table 16-1.

16.C.02 Every crane shall have the following documents with them
(in the cab) at all times they are to be operated:

a. A copy of the operating manual developed by the
manufacturer for the specific make and model of the crane; a
copy of the operating manual for any crane operator aids with
which the crane is equipped.

b. A copy of the load-rating chart for the crane/derrick in use
(separate or included in the operating manual), which shall
include:

(1) The crane make and model, serial number, and year of
manufacturer;

303



EM 385-1-1
3 Nov 03

(2) Load ratings for all crane operating configurations,
including optional equipment;

(3) Recommended reeving for the hoist line; and
(4) Operating limits in windy or cold weather conditions.
c. A durable load chart with legible letters and figures shall be

fixed at a location visible to the operator while seated at the
control station.

d. The crane's log book, which shall be used to record operating
hours and all crane inspections, tests, maintenance, and repair.
The log shall be updated daily as the crane is used and shall be
signed by the operator and supervisor. Service mechanics shall
sign the log after conducting maintenance or repairs on the
crane.

16.C.03 Responsibilities in crane operations.

a. The operator shall not engage in any activity that will divert
his/her attention while operating the crane.

b. The operator shall not leave the controls while a load is
suspended.

c. Before leaving the crane unattended, the operator shall:

(1) Land any load, bucket, lifting magnet, or other device;

(2) Disengage the master clutch;

(3) Set travel, swing, boom brakes, and other locking
devices;

(4) Put the controls in the off or neutral position;
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(5) Secure the crane against accidental travel; and

(6) Stop the engine.

Exception: When crane operation is frequently interrupted
during a shift and the operator must leave the crane. Under
these circumstances, the engine may remain running and
the following conditions (including those in paragraphs (1)
thru (5)) shall apply:

(a) The operator shall be situated where unauthorized
entry of the crane can be observed; and

(b) The crane shall be located within an area protected
from unauthorized entry.

d. The operator shall respond to signals from the person who is
directing the lift or an appointed signal person. When a signal
person is not used in the crane operation, the operator shall
ensure he/she has full view of the load and the load travel paths
at all times the load is rigged to the crane.

e. Each operator is responsible for those operations under
his/her direct control, including those items under f, below.
Whenever there is any doubt as to safety, the operator shall
consult his/her supervisor before commencing the operation.

f. _Except for critical lifts, when these duties will be carried out
by the lift supervisor, the rigger shall ensure that:

(1) The crane is level and, where necessary, blocked;

(2) The load is well secured and balanced in the sling or
lifting device before it is lifted more than a few inches;

(3) The lift and swing path is clear of obstructions and

adequate clearance is maintained from electrical sources;
and
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(4) All persons are clear of the swing radius of the
counterweight.

g. When two or more cranes are used to lift one load, one
designated person shall be responsible for the operation.

(1) The designated person shall analyze the operation and
instruct all personnel involved in the proper positioning,
rigging of the load, and the movements to be made.

(2) The designated person shall make such determinations
as the necessity to reduce crane ratings, load position, boom
location, ground support, and speed of movement, which are
required to safely make the lift.

(3) The designated person shall ensure that all prescribed
communication (including signaling) personnel and/or
equipment are on hand and properly functioning, and that all
personnel involved with the crane operation understand the
communication systems and their responsibilities associated
with communications.

16.C.04 Operator designation.

a. Only qualified, designated persons may operate cranes or
derricks. Only those operators qualified to operate a particular
type of crane or derrick may operate that type of machinery:
proof of qualification shall be in writing. In addition to fully
qualified crane operators, the following personnel may be
designated to operate cranes under limited conditions:

(1) Trainees under the direct supervision of the designated
operator of the crane;

(2) Maintenance personnel who have completed all operator
trainee qualification requirements. Operation is limited only
to those functions necessary to perform maintenance or
verify performance of a crane; and
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(3) Inspectors who have completed all operator trainee
qualification requirements. Operation is limited only to
functions necessary to accomplish inspection.

b. Each USACE Command with USACE employees designated
as crane or derrick operators shall designate a qualified
individual(s) (in-house or contract) to administer examinations
and to qualify USACE (but not Contractor) operators.

c. Contractor crane and derrick operators shall be designated
as qualified by a professional crane/derrick training or
certification source that qualifies crane and derrick operators
(e.g., an independent testing and qualifying company, a union, a
governmental agency, or a qualified consultant (can be an in-
house resource)).

16.C.05 Operator qualifications and training.
a. Proficiency qualifications.
(1) All operators, Government or Contractor, shall be

instructed in and qualified for each type of crane or derrick
he/she is to operate.

(2) Qualification for all crane/derrick operators shall be by
written (or oral) and practical operating examination unless
the operator is licensed by a State or city licensing agency
for the particular type of crane or derrick. (Qualification for
crane or derrick operators shall be valid for no longer than 5
years from the date of issuance. Prior to re-issuance of
gualification, crane/derrick operators must have attended at
least 8 hours of crane/derrick safety training; passed an
operational examination; and pass a physical examination
within 2 years.) >See Appendix G.

(3) As a minimum, the qualifying examination procedures in
Appendix G shall be followed for all crane/derrick operators.
When the crane manufacturer recommends operator
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gualifying examination procedures, those procedures shall
be in addition to the requirements of Appendix G.

b. All crane/derrick operators shall meet the physical
gualifications listed in Appendix G. Physical examinations for
operators are required to be conducted at least biennially and
any time thereatfter if indicated by a medical condition that may
impact on the safe operation of a crane/derrick. Written proof,
signed by a physician stating that the crane/derrick operator has
had a physical examination and meets the medical require-
ments set forth in Appendix G, shall be submitted to the GDA for
acceptance prior to allowing a crane/derrick operator to operate
a crane/derrick.

c. USACE crane and derrick operators (not Contractor) shall
complete a crane operators’ course (that is at least 24 hours in
length) that covers general crane operation and safety. Yearly
thereafter, operators shall complete an 8-hour refresher course
covering safe operation of the type of crane or derrick they
operate.

16.C.06 Crane and Derrick Design and Construction Standards.

a. Cranes and derricks shall be designed and constructed in
accordance with the applicable ANSI/ASME standards in effect
at the time of initial construction listed in Table 16-1, and the
additional requirements of this manual, whichever is more

stringent.

b. Modification of existing cranes and derricks shall be
performed in accordance with the current ANSI/ASME
standards. It is not the intent of this manual to require
immediate retrofitting of existing equipment.
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TABLE 16-1

CRANE DESIGN AND CONSTRUCTION STANDARDS

CONSTRUCTION

CRANE DESIGN STANDARDS
Mobile and locomotive cranes ANSI/ASME B30.5
Portal, tower, and pillar cranes ANSI/ASME B30.4
Hammerhead tower cranes ANSI/ASME B30.3
Floating cranes and floating ANSI/ASME B30.8, or
derricks ABS or ANSI/API 2C or

SAE Standard J1366

Draglines Power Crane and

Shovel Association
Standard No. 4

Articulating boom cranes ANSI/ASME B30.22

Overhead and gantry cranes (top ANSI/ASME B30.2
running bridge, single or multiple
girder, top running trolley hoist)

Overhead and gantry cranes (top ANSI/ASME B30.17
running bridge, single girder,
underhung hoist)

Monorails and underhung cranes ANSI/ASME B30.11
Derricks ANSI/ASME B30.6
Helicopter cranes ANSI/ASME B30.12

16.C.07 Cranes and derricks shall be operated, inspected, tested
and maintained in accordance with the manufacturer's operating
manual for the crane_and the applicable ANSI/ASME codes or
OSHA requirements, whichever is more stringent.

16.C.08 An AHA shall be developed and implemented for crane
set-up and set-down procedures (mobilization, assembly or
erection, dismantling, and demobilization).
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16.C.09 Clearances.

a. Adequate clearance shall be maintained from electrical
sources. > See Section 11.

b. Overhead and gantry cranes clearances shall be in
accordance with the Crane Manufacturer’'s Association of
America (CMAA) 70.

c. All other cranes.

(1) Adequate clearance shall be maintained between
moving and rotating structures of the crane and fixed objects
to allow the passage of employees without harm. The
minimum adequate clearance is 16 in (40.6 cm).

(2) Accessible areas within the swing radius of the rear of
the crane’s rotating superstructure, either permanently or
temporarily mounted, shall be barricaded to prevent an
employee from being struck or crushed by the crane.

16.C.10 Hoisting ropes shall be installed in accordance with
ANSI/ASME standards and the equipment manufacturer's
recommendations.

a. Overhead and gantry cranes shall have at least two full
wraps of cable on the drums of hoisting equipment at all times.

b. All other cranes shall have at least three full wraps (not
layers) of cable on the drums of hoisting equipment at all times.

c. The drum end of the rope shall be anchored to the drum by
an arrangement specified by the crane or rope manufacturer.

16.C.11 Communications.

a. A standard signal system shall be used on all cranes and
derricks. > See Section 8.
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b. In situations where the operator cannot see the load, audio
(radio) communications shall be used (note that this does not
preclude the use of hand signals in addition to audio). In all
other operations, audio communications should be used.

16.C.12 Inspections.

a. Inspections of cranes and derricks shall be in accordance
with applicable ANSI/ASME standards, OSHA requlations, and
the manufacturer's recommendations.

b. A gualified person shall conduct inspections that cover, at
the minimum, the items listed in Appendix H.

c. The Contractor shall notify the GDA at least 24 hours prior to
any inspections/tests so that the GDA may be available to
observe the inspection/test. There are basically five types of

inspections:

(1) Initial inspection. Before initial use, a qualified person
shall inspect all new and altered cranes to ensure
compliance with all applicable standards.

(2) Functional test inspection. Before every operation (at
the beginning of each shift) of the crane, the operator or
designated person shall conduct start-up (pre-operational)
inspections as follows:

(a) Overhead and gantry cranes. A visual and audible
examination of the crane shall be conducted. Items to be
functionally tested are the controls and the upper limit.
Documentation of the test shall be noted in the operator’s

log.

(b) All other cranes and derricks. If checklists are used
for start-up (pre-operational) inspections, a copy of the
checklist shall be maintained at the project site. If
checklists are not used, the operator or designated
person shall indicate the successful completion of the
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inspection (in accordance with the manufacturer's
recommendations) in the operator's log

(3) Frequent inspection. A frequent inspection is a visual
and audible examination of the crane. The crane operator or
designated person shall conduct a frequent inspection as
follows:

(a) Normal service — Monthly

(b) Heavy service — Weekly to monthly

(c) Severe service — Daily to weekly

(4) Periodic inspection. A periodic inspection is a visual and
audible examination of the crane. The crane operator or
designated person shall conduct a periodic inspection as follows:

(a) Normal service — Yearly

(b) Heavy service — Yearly

(c) Severe service — Quarterly

(5) Inspection of cranes not in regular use.

(a) Infrequent service cranes that have been idle for a period of
1 month or more, but less than 1 year, shall be inspected in
accordance with 16.C.12c(3).

(b) Infrequent service cranes that have been idle for a period of
1 year or more shall be inspected in accordance with
16.C.05c(4). Infrequent service cranes that are exposed to
adverse environmental conditions shall be inspected more
frequently, as determined by the GDA or the Contractor with the
concurrence of GDA.
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16.C.13 Testing. > See also 16.D.06a.

a. A qualified person shall conduct performance tests in
accordance with ANSI/ASME, OSHA, and the manufacturer's
recommendations. At the minimum, performance testing shall
meet the requirements listed in Appendix |. Test loads shall not
be less than 110% of the anticipated load and shall not exceed
100% of the manufacturer's load rating capacity chart at the
configuration of the test, except for manufacturer testing of new
cranes, which shall be conducted in accordance with the
ANSI/ASME standards B30.1 through B30.17 as appropriate for
the crane.

b. Performance testing after the replacement of wire rope is not
required.

c. Written reports of the performance test, showing test
procedures and confirming the adequacy of repairs or
alterations, shall be maintained with the crane or derrick or at
the on-site project office.

(1) Operational performance test. Operational tests shall be
conducted in accordance with Appendix I:

(@) Before initial use of a crane(s) in which a load
bearing (excluding the rope) or load controlling part or
component, brake, travel component, or clutch have
been altered, replaced, or repaired,;

(b) Every time a crane(s) is reconfigured or re-
assembled after disassembly (to include booms);

(c) Every time a crane is brought onto a USACE project;
and

(d) Every year.

> Under conditions (a) and (b), a selective operational
performance test (testing only those components that
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have or may have been affected by the alteration,
replacement, repair, reconfiguration, or reassembly)
may be performed.

(2) Load performance test. Load performance tests shall be
conducted in accordance with Appendix I:

(a) Before initial use of cranes in which a load bearing
(excluding the rope) or load controlling part or
component, brake, travel component, or clutch have
been altered, replaced, or repaired,;

(b) Every time the crane is reconfigured or reassembled
after disassembly (to include booms); and

(c) Every 4 years.

> Under conditions (a) and (b), a selective operational
performance test (testing only those components that have
or may have been affected by the alteration, replacement,
repair, reconfiguration, or reassembly) may be performed.
When the load performance test of a powerhouse indoor
overhead crane would pose unacceptable risk to generators,
the District Commander may waive this requirement.

16.C.14 The manufacturer's specifications and limitations
applicable to the operation of any crane or derrick shall be followed.
At no time shall a crane or derrick be loaded in excess of the
manufacturer's rating, except overhead and gantry cranes in
accordance with ANSI/ASME B30.2 when overrated loads shall not
exceed 125% of rated load for test purposes or planned engineered
lifts for overhead and gantry cranes. > See 16.C.18.

a. Where manufacturer's specifications are not available, the
limitations assigned to the equipment shall be based on the
determinations of a registered engineer competent in this field,
and such determinations will be documented and recorded.
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b. Attachments used with cranes shall not exceed the capacity,
rating, or scope recommended by the manufacturer.

16.C.15 Riding on loads, hooks, hammers, buckets, material
hoists, or other hoisting equipment not meant for personnel
handling is prohibited.

16.C.16 When practical and when their use does not create a
hazard, tag lines shall be used to control loads.

16.C.17 Whenever a slack line condition occurs, the proper seating
of the rope in the sheaves and on the drum shall be checked prior
to further operations.

16.C.18 Critical lift plans. Before making a critical lift, a qualified
person shall prepare a critical lift plan. (The qualified person
preparing the plan may be the crane operator, lift supervisor, or the
rigger). The crane operator, lift supervisor, and rigger shall
participate in the preparation. The plan shall be documented and a
copy shall be provided to the GDA. The plan shall be reviewed and
signed by all personnel involved with the lift.

a. The plan shall specify the exact size and weight of the load
to be lifted and all crane and rigging components that add to the
weight. The manufacturer's maximum load limits for the entire
range of the lift, as listed in the load charts, shall also be
specified.

b. The plan shall specify the lift geometry and procedures,
including the crane position, height of the lift, the load radius,
and the boom length and angle, for the entire range of the lift.

c. The plan shall designate the crane operator, lift supervisor
and rigger and state their qualifications.

d. The plan will include a rigging plan that shows the lift points
and describes rigging procedures and hardware requirements.
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e. The plan will describe the ground conditions, outrigger or
crawler track requirements, and, if necessary, the design of
mats, necessary to achieve a level, stable foundation of
sufficient bearing capacity for the lift. For floating cranes or
derricks, the plan shall describe the operating base (platform)
condition and any potential list.

f. The plan will list environmental conditions under which lift
operations are to be stopped.

g. The plan will specify coordination and communication
requirements for the lift operation.

h. For tandem or tailing crane lifts, the plan will specify the
make and model of the cranes, the line, boom, and swing
speeds, and requirements for an equalizer beam.

16.C.19 Environmental considerations.

a. Cranes/derricks shall not be operated when wind speeds at
the site attain the maximum wind velocity recommendations of
the manufacturer. Projects shall have adequate means for
monitoring local weather conditions, including a wind-indicating
device.

b. Operations undertaken during weather conditions that
produce icing of the crane structure or reduced visibility should
be performed at reduced functional speeds and with signaling
means appropriate to the situation.

c. When conditions are such that lightning could occur, all
crane operations shall cease. > See 06.J.1.

d. For night operations, lighting adequate to illuminate the
working areas while not interfering with the operator's vision
shall be provided. > See Section 7.
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16.C.20 Maintenance and repairs.

a. Maintenance and repairs shall be conducted in accordance
with the manufacturer's procedures and precautions in
accordance with the applicable ANSI/ASME standard.

b. Replacement parts or repairs shall have at least the original
design factor; replacement parts for load bearing and other
critical parts shall be obtained from the original equipment
manufacturer (OEM) or be recertified in accordance with
16.C.14.a.

16.C.21 All cranes and derricks, shall be equipped with an anti-two
blocking (A2B) device that will disengage the function that is
causing the two-blocking or an A2B damage prevention feature.
They shall be tested and certified functional by a competent person
prior to operating the crane/derrick. > Floating cranes may use
an A2B alarm system in lieu of a disengaging device unless
they are hoisting personnel. Cranes and derricks used in duty
cvcle operations are exempt from the requirements for A2B
devices. Duty cycle cranes performing occasional lifts shall
comply with the procedures in 16.D.05b.(1), (2). and (3).

16.C.22 All cranes shall be equipped with a fire extinquisher with a
basic minimum rating of 10-B:C.

16.0 CRAWLER-, TRUCK-, WHEEL-, AND RINGER-MOUNTED
CRANES

16.D.01 All lattice boom and hydraulic mobile cranes (except
articulating boom cranes) shall be equipped with a boom angle
indicator and a load indicating device, or a load moment indicating
(LMI) device (rated capacity indicator). Calibration and testing of
indicators will be performed in accordance with the manufacturer's
recommendations. > When cranes are used in duty cycle
operations they are exempt from the requirements for load
indicating devices and LMI devices.
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16.D.02 All lattice boom and hydraulic mobile cranes shall be
equipped with a means for the crane operator to visually determine
the levelness of the crane.

16.D.03 On all lattice boom and hydraulic mobile cranes (except
articulating boom cranes), drum rotation indicators shall be
provided and located to afford sensing by the operator.

> Equipment manufactured before 1990 is exempt from this
requirement, but retrofit is highly recommended.

16.D.04 All lattice boom and hydraulic mobile cranes (except
articulating boom cranes) shall be equipped with a boom angle or
radius indicator located within the operator's view.

16.D.05 When required on a crane/derrick, A2B devices shall be
installed atall points of two-blocking.

a. Lattice boom cranes shall be equipped with an A2B device to
stop the load hoisting and boom-down functions before the load
block or load contacts the boom tip.

b. Lattice boom cranes thatare used exclusively for duty cycle
operations are exempt from A2B equipment requirements.
When a lattice boom crane engaged in duty cycle work is
required to make a nonduty cycle lift (for example, to lift a piece
of equipment), it will be exempt from the A2B equipment
requirements if the following procedures are implemented:

(1) An international orange colored warning device (warning
flag, warning tape, or warning ball) is properly secured to the
hoist line at a distance of 8 ft to 10 ft (2.4 m to 3 m) above
the rigging;

(2) The signal person acts as a spotter to alert the crane
operator with a "STOP" signal when the warning device
approaches the boom tip and the crane operator ceases
hoisting functions when alerted of this;
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(3) While the non-duty cycle lift is underway, the signal
person shall not stand under the load, shall have no duties
other than as a signal person, and shall comply with the
signaling requirements of this manual.

c. For lattice boom cranes with manually activated friction
brakes, A2B warning devices may be used in lieu of A2B
prevention devices.

d. Telescopic boom cranes shall be equipped with an A2B
device to stop the load hoisting function before the load block or
load contacts the boom tip and to prevent damage to the hoist
rope or other machine components when extending the boom.

e. Telescopic boom cranes that are used exclusively for duty
cycle operations shall be equipped with a two-blocking damage
prevention feature or warning device to prevent damage to the
hoist rope or other machine components when extending the
boom.

16.D.06 All mobile cranes with cable-supported booms shall be
equipped with:

a. Boom stops that, at the angle specified by the crane
manufacturer, limit the movement of that portion of the boom
below the point at which the boom stop acts on the boom.

(1) The boom stop manufacturer shall certify that the

boom stop has been designed, manufactured, and
functionally tested such that it will fulfill the requirement of
SAE Standard J220. (Pre-1971 cranes will essentially meet
the requirements of SAE _Standard J220, except for
paragraph 4.1.)

(2) A crane boom stop field test will be conducted to verify
the proper setup of the boom stops and functioning of the
boom hoist disengaging device. This test will be conducted
before initiating the performance test required by 16.C.13.
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Deficiencies noted shall be corrected before the
performance test. > See page 11 of Appendix | for test
procedures.

b. All jibs shall have positive stops to prevent their movement of
more than 5° above the straight line of the jib and boom on

conventional crane booms.

c. A properly functioning boom hoist-disengaging device that
shall automatically and completely disengage the boom hoisting
power from the boom hoist drum when the boom has reached
its highest rated angle. When power is thus disengaged, the
boom hoist drum shall automatically be restrained from motion
in the lowering direction under any rated condition.

16.D.07 The crane's foundation shall be evaluated for stability.

The evaluation shall consider ground conditions, static and dynamic
loads, and operating quadrants. Cribbing shall be provided in
accordance with the manufacturer's recommendations.

16.D.08 Boom assembly and disassembly.

a. The manufacturer's boom assembly and disassembly
procedures shall be followed. The manufacturer's boom
assembly and disassembly procedures shall be reviewed by all
members of the assembly/disassembly team before the start of
assembly and disassembly.

b. When removing pins or bolts from a boom, workers shall stay
out from under the boom. Sections shall be blocked or
otherwise secured to prevent them from falling, when

necessary.

16.D.09 Outriggers.

a. When the load to be handled and/or the operating radius
require the use of outriggers, or anytime when outriggers are
used, outriggers shall be fully extended to the appropriate
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setting indicated by the load chart. The outriggers will be
deployed so that the weight of the machine is totally removed
from the wheels at every setting (except locomotive cranes).

b. When outrigger floats are used, they shall be securely
attached to the outriggers.

c. Blocking under outriggers floats shall meet the following
requirements:

(1) Sufficient strength to prevent crushing, bending, or shear
failure;

(2) Such thickness, width, and length as to completely
support the float, transmit the load to the supporting surface,
and prevent shifting, toppling, or excessive settlement under
load; and

(3) Use of blocking only under the outer bearing surface of
the extended outrigger beam floats.

16.D.10 Unless the manufacturer has specified an on-rubber
rating, mobile cranes shall not pick or swing loads over the side of
the crane unless the outriggers (if so equipped) are down and fully
extended.

16.D.11 Unless recommended against by the manufacturer, crane
booms shall be lowered to ground level or secured against
displacement by wind loads or other outside forces when not in
use. If the manufacturer recommends against this practice, the
manufacturer's recommended practice shall be followed.

16.E PORTAL, TOWER, AND PILLAR CRANES

16.E.01 All load bearing foundations, supports, and rail tracks shall
be constructed or installed in accordance with the crane
manufacturer's recommendations and the applicable ANSI/ASME
standard.
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16.E.02 Cranes shall be erected in accordance with the crane
manufacturer's recommendations and the applicable ANSI/ASME
standard.

a. The manufacturer's written erection instructions and a list of
the weights of each component to be erected shall be kept at
the site.

b. Erection shall be performed under the supervision of a
gualified person.

c. An AHA shall be developed and implemented for the erection
procedures. The analysis will include a plan that shows:

(1) The location of the crane and adjacent buildings or
towers, overhead power and communication lines,
underground utilities;

(2) Foundation design and construction requirements; and

(3) When the tower is erected within a structure, the plan
shall show clearances between the tower and the structure
and bracing and wedging requirements.

d. Wind velocity at the site at the time of erection shall be a
consideration and may be a limiting factor that could require
suspending the erection operation.

e. Before crane components are erected, they shall be visually
inspected for damage. Damaged members shall not be erected.

16.E.03 After erection, and before placing the crane in service, the
following shall be tested inaccordance with the manufacturer's
recommended procedures and ANSI/ASME B30.3 or B30.4, as
applicable:
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a. Crane supports;

b. Brakes and clutches, limit and overload switches, and
locking and safety devices; and

c. Load hoisting and lowering, boom hoisting and lowering, and
swing motion mechanisms and procedures.

16.E.04 A boom angle or radius indicator shall be provided within
the operator's view.

16.E.05 Luffing jib cranes shall be equipped with jib stops of a
shock absorbing type, a jib hoist limit switch, and a jib angle
indicator visible to the operator.

16.E.06 Rail clamps, if used, shall have slack between the point of
attachment to the rail and the end fastened to the crane. Rail
clamps shall not be used as a means of restraining tipping of a
crane.

16.E.07 Raising (climbing or telescoping) hammerhead tower
cranes.

a. The operator of a hammerhead tower crane shall be present
during climbing or telescoping operations.

b. Hammerhead cranes shall not be climbed or telescoped
when wind speeds at the top of the crane exceed 20 mph
(8.9 m/s) or as recommended by the manufacturer.

c. Climbing operations shall not be commenced until all support
provisions required at the new support level are in place and as
specified by a qualified person.

16.E.08 Tower cranes shall weathervane when left unattended;

luffing jib cranes shall have the boom elevated to 15° when left
unattended.
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16.F FLOATING CRANES, FLOATING DERRICKS, CRANE
BARGES, AND AUXILIARY SHIPBOARD MOUNTED CRANES

16.F.01 Construction. Although all other pertinent parts of this
manual apply to this Section, the requirements contained herein are
specifically focused on floating cranes/derricks, crane barges, and
auxiliary shipboard cranes.

16.F.02 The equipment on floating cranes/derricks, crane barges,
and auxiliary shipboard cranes shall be designed and constructed
in accordance with the applicable following standards:

a. ANSI/ASME B30.8.

b. American Bureau of Shipping (ABS), Guide for Certification
of Cranes.

c. ANSI/American Petroleum Institute (API) Specification 2C.

d. SAE Report J1366.

16.F.03 During lifting operations, the stability of the floating
crane/derrick or vessel with an auxiliary shipboard crane shall meet
the USCG requirements for “Lifting” set forth in 46 CFR 173.005
through 46 CFR 173.025.

16.F.04 The load rating of a floating crane/derrick shall be the
maximum working loads at various radii as determined by the
manufacturer or qualified person considering list and trim for each
installation. The load rating shall specifically reflect the: design
standard; machine trim; machine list; and dynamic/environmental
loadings anticipated for the operational envelope of the floating
crane/derrick or auxiliary shipboard crane. A Naval Architectural
Analysis shall be performed to determine these parameters that
shall be used in generating the load rating.
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a. The load rating is dependent upon the structural competence
of the crane or derrick, rope strength, hoist capacity, structural
attachment to the floating platform, and stability and freeboard
of the floating platform.

b. When deck loads are to be carried while lifting, the situation
shall be analyzed for modified ratings.

c. When mounted on barges or pontoons, the rated loads and
radii of land cranes and derricks shall be modified as
recommended by the manufacturer or qualified person. The
modification shall be evaluated by the qualified person specific
to the floating platform mounting the crane.

d. Load charts shall be generated based on the crane load
rating for floating service. In addition, the load charts for floating
service shall comply with the specific standard it was designed
to (See Table 16-1) and clearly explain the floating platform and
dynamic/environmental parameters that apply to the load chart.
The load chart should, at a minimum, identify the following:

(1) Naval Architect Notes:

(a) Dratft limits (with deck cargo considered),

(b) Vessel motion limits,

(c) Vessel and crane list/trim limits, and

(d) Vessel condition (e.q., dry bilges, watertight integrity,
etc.).

(i) Crane manufacturer Notes, or reference to them.

(ii) Safe Working Load Chart with:

aa. Mode of operation,

325



EM 385-1-1
3 Nov 03

bb. Environmental limits,

cc. Capacity (net or gross),

dd. Load, boom elevation, radius (with list/trim
considered), and

ee. Crane configuration, such as:

Boom length,

Amount of counterweight,

Parts of wire, and

Block size.

e. All crane manufacturer capacity tables should include the
boom elevation in degrees from the horizon at each noted
capacity. Additionally, the capacity should be clearly defined
(i.e., net or gross).

16.F.05 Stability - operating list or trim. Unless the crane or derrick
manufacturer recommends a lesser value, operating list or trim
shall comply with standards selected from those set forth in Table
16-1. The following shall be the maximum allowable list or trim (if
ANSI B30.8 is selected):

a. Cranes, designed for barge or pontoon mounting, rated at
25 tons (22,680 kg) capacity or less shall have a maximum
allowable list or trim of 5°.

b. Cranes, designed for barge or pontoon mounting, rated at
25 tons (22,680 kg) capacity or more shall have a maximum
allowable list or trim of 7°, although 5° is recommended.

c. Derricks, designed for barge or pontoon mounting, rated at
any capacity shall have a maximum allowable list or trim of 10°,
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d. Land cranes and derricks mounted on barges or pontoons
shall have a maximum allowable list or trim of 5° or the
maximum allowed by the crane manufactuer.

16.F.06 Stability - design load conditions. _All floating cranes and
derricks shall comply with the requirements of 46 CFR 173.005
through 173.025.

a. Cranes or derricks designed for barge or pontoon mounting
shall be stable in accordance with standards selected from
Table 16-1. The following shall be the minimum allowable
freeboard if ANSI B30.8 is selected:

(1) Rated load, 60-mph (26.8-m/s) wind, 2-ft (0.6-m)
minimum freeboard;

(2) Rated load plus 25%, 60-mph (26.8-m/s) wind, 1-ft
(0.3-m) minimum freeboard;

(3) High boom, no load, 60-mph (26.8-m/s) wind, 2-ft
(0.6-m) minimum freeboard;

(4) For backward stability of the boom - high boom, no load,
full back list (least stable condition), 90-mph (40.2-m/s) wind.

b. Land cranes and derricks mounted on barges or pontoons:

(1) Barge- or pontoon-mounted land cranes require modified
ratings due to increased loading from list, trim, wave action,
and wind. This rating will be different for each size of
pontoon or barge used. Therefore, the load rating of barge-
or pontoorrmounted land cranes and derricks shall not
exceed that recommended by the manufacturer for the
particular barge or pontoon under the expected
environmental conditions.

(2) All deck surfaces of the pontoon or barge shall be above
the water.

327



EM 385-1-1
3 Nov 03

(3) The entire bottom area of the barge or pontoon shall be
submerged.

(4) Provide tie-downs for derricks to transmit the loading to
the barge or pontoon.

(5) Cranes shall be blocked and secured to prevent shifting.
16.F.07 Environmental considerations.
a. The project supervisor shall obtain daily weather forecasts
before beginning work and as frequently thereafter as required
to monitor any potential weather problems. > See Section 19.A.
b. When a local weather storm warning exists, consideration
shall be given to the recommendations of the manufacturer for

securing the crane.

c. Work shall be halted when environmental conditions exceed
those delineated on the load chart.

16.F.08 Truck- and crawler-cranes shall be attached to the barge
or pontoon by means of a tie-down system with some slack.
Movement during lift operations is not permitted.

16.F.09 When loads approach the maximum rating of the crane or
derrick, the person responsible for the job shall ascertain that the
weight of the load has been determined within +/- 10% before it is
lifted.

16.F.10 Means shall be provided for the operator to visually
determine the list and trim of the barge or pontoon, as well as
machinery list and trim in rotating crane cabs.

16.F.11 Principal walking surfaces shall be of a skid-resistant type.

16.F.12 Boom stops shall be provided to resist the boom fall
backwards.
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16.F.13 A boom angle indicator readable from the operator’s
station shall be provided on all floating cranes.

16.F.14 All floating cranes/derricks and shipboard auxiliary cranes
shall be fitted with load limiting devices (LLDs) or load indicating
devices (LID) or LMI that meet all the requirements of 29 CFR
1918.66(f). This requirement shall become effective 1 year from the
effective date of this manual.

a. Duty cycle operations are exempt from these requirements.

b. Duty cycle cranes performing occasional non-critical lifts shall
comply with the following:

(1) Total weight of load and rigging is known or calculated;

(2) Load chart is reviewed for weight and planned radius;

(3) Informal pre-lift meeting is held between all personnel
directly involved (operator, rigger, etc.) to review the
conditions present for that lift (environmental, configuration,

etc.)

16.F.15 All floating cranes/derricks and crane barges shall be
equipped with wind speed and direction indicating devices within
clear view of the operator’s station.

16.F.16 Operational guidance.

a. Operators shall monitor the wire lead from the boom tip
carefully to ensure that limits on off-lead and side-lead identified
in the load chart are not exceeded.

b. Operators shall monitor environmental criteria for compliance
with the criteria set forth in the load chart.

c. Operators should be aware that safety devices such as
LLD(s) and LMI(s) do not offer protection against loads
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generated by relative motions between a floating crane and a
fixed object to be lifted.

d. Whenever practical, crane use during buoy tending shall be
limited to lifting the freely suspended buoy clear of the water
onto the vessel.

e. Bilges shall be kept as dry as possible to eliminate the
adverse effect of free surface (sloshing liguid).

16.F.17 All lifts must be planned to avoid procedures that could
result in configurations where the operator cannot maintain safe
control of the lift. (A plan, in this case, might be a quick discussion
with the deck crew, and a verification of the proposed operation.)
Lifts shall reflect floating operational parameters such as:
anticipated values for wire leads unknown load for extractions, and
upper limits on crane force.

16.F.18. Anchor handling barge.

a. Vessels meeting the definition of anchor handling barge (see
Appendix Q), shall be required to comply with only Sections 16.A01
through 16.A.04; 16.C.02, 16.C.08, 16.C.12, 16.C.13, 16.C.14;
16.F.04, 16.F.16 (ANSI/ASME does not apply to anchor barges), and

the following:

(1) All deck surfaces of the pontoon or barge shall be above the
water.

(2) Means for limiting the applied load, such as mechanical means
or marking the draft of the barge corresponding to the rated load,
shall be provided. Calculations shall be available and the barge
shall be tested to verify rated load.

(3) A ratchet and pawl shall be provided for releasing the load from
the hoisting machinery brake.
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(4) An operating manual/procedure shall be available for use by

the operator. The operator shall be trained in the anchor handling

barge systems operation.

b. If additional external load is superimposed above that which can be

hoisted with the onboard hoisting machinery, then a chain stopper shall

be used to remove the external load from the A-frame and hoist
machinery.

c. An anchor handling barge may be used for anchor handling low

lifting of loads such as anchor buoys/weights, dredge pipe, submerged

pipeline, pontoons, and other loads provided they do not exceed the

load rating of the anchor barge. If used for any other lifting application,

the work platform will be considered a floating derrick and all other

requirements of Section 16 apply.

16.G OVERHEAD AND GANTRY CRANES

16.G.01 All load bearing foundations, anchorages, runways, and
rail tracks shall be constructed or installed in accordance with the
crane manufacturer's recommendations and ANSI/ASME B30.2 or
B30.17, as applicable.

16.G.02 The rated load of the crane shall be plainly marked on
each side of the crane.

a. If the crane has more than one hoisting unit, each hoist shall
have its rated load marked on it or its load block.

b. Markings on the bridge, trolley, and load block shall be
legible from the ground or floor.

16.G.03 Clearance shall be maintained between the crane, any
structure or object, and any parallel running cranes and cranes
operating at different elevations.

16.G.04 Contacts with runway stops or other cranes shall be made

with extreme caution. The operator shall do so with particular care
for the safety of persons on or below the crane, and only after
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making certain that any persons on the other cranes are aware of
what is being done.

16.G.05 Operators of outdoor cranes shall secure them when
leaving.

16.G.06 When the wind-indicating alarm of a cab-operated outdoor
crane sounds, crane operations shall be discontinued and the
crane shall be prepared and stored for excessive wind conditions.

16.H MONORAILS AND UNDERHUNG CRANES

16.H.01 Crane runways, monorail tracks, track supports, and track
control devices shall be constructed or installed in accordance with
the crane manufacturer's recommendations and ANSI/ASME
B30.11.

16.H.02 The rated load of the crane shall be plainly marked on
each side of the crane.

a. If the crane has more than one hoisting unit, each hoist shall
have its rated load marked on it or its load block.

b. Markings on the bridge, trolley, and load block shall be
legible from the ground or floor.

16.| DERRICKS
16.1.01 For permanent fixed locations, the owner shall provide the
following load anchoring data (for nonpermanent installations, this
data shall be determined by a qualified person):
a. Guy derricks.
(1) Maximum horizontal and vertical forces when handling

rated loads with the particular guy slope and spacing
stipulated for the application, and
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(2) Maximum horizontal and vertical forces at the guys when
handling rated loads with the particular guy slope and
spacing stipulated for the application.

b. Stiffleg derricks.

(1) Maximum horizontal and vertical forces at the mast base
when handling rated loads with the particular stiffleg slope
and spacing stipulated for the application, and

(2) Maximum horizontal and vertical forces at the stifflegs
when handling rated loads with the particular stiffleg
arrangement stipulated for the application.

16.1.02 Derrick booms, load hoists, and swinger mechanisms shall
be suitable for the derrick work intended and shall be anchored to
prevent displacement from imposed loads.

16.1.03 When rotating a derrick, sudden starts and stops shall be
avoided and rotational speed shall be such that the load does not
swing out beyond the radius at which it can be controlled. A tagline
shall be used.

16.1.04 Boom and hoisting rope systems shall not be twisted.
16.1.05 Ropes shall not be handled on a winch head without the
knowledge of the operator. When a winch head is being used, the
operator shall be within reach of the power unit controls.

16.1.06 When securing the boom, dogs or other positive holding
mechanisms on the hoist shall be engaged.

16.1.07 When not in use the derrick boom shall be either:
a. Laid down;

b. Secured to a stationary member as nearly under the head as
possible by attachment of a sling to the load block;
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c. Lifted to a vertical position and secured to the mast (for guy
derricks); or

d. Secured against a stiffleg (for stiffleg derricks).
16.J HELICOPTER CRANES

16.J.01 Helicopter cranes shall comply with regulations of the
Federal Aviation Administration (FAA).

16.J.02 Before each day's operation, a briefing shall be conducted
to set forth the plan of operation for the pilot and ground personnel.

16.J.03 Loads shall be properly slung.

a. Tag lines shall be of a length that will not permit their being
drawn up into rotors.

b. Pressed sleeve, swedged eyes, or equivalent means shall be
used for all freely suspended loads to prevent hand splices from
spinning open or cable clamps from loosening.

16.J.04 All electrically operated cargo hooks shall have the
electrical activating device so designed and installed as to prevent
inadvertent operation.

a. In addition, these cargo hooks shall be equipped with an
emergency mechanical control for releasing the load.

b. The hooks shall be tested prior to each day's operation to
determine that the release functions properly, both electrically
and mechanically.

16.J.05 PPE equipment for employees receiving the load shall
consist of eye protection and hard hats secured by chinstraps.

16.J.06 Loose-fitting clothing likely to flap in the downwash, and
thus be snagged on hoist line, shall not be worn.
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16.J.07 Every practical precaution shall be taken to provide for the
protection of the employees from flying objects in the rotor
downwash. All loose gear within 100 ft (30.4 m) of the place of
lifting or depositing the load, and all other areas susceptible to rotor
downwash, shall be secured or removed.

16.J.08 The helicopter pilot shall be responsible for the size,
weight, and manner in which loads are connected to the helicopter.
If, for any reason, the helicopter pilot believes the lift cannot be
made safely, the lift shall not be made.

16.J.09 When employees are required to work under hovering
craft, safe access shall be provided for employees to reach the
hoist line hook and engage or disengage cargo slings. Employees
shall not work under hovering craft except to hook, unhook, or
position loads.

16.J.10 Static charge on the suspended load shall be dissipated
with a grounding device before ground personnel touch the
suspended load, or protective rubber gloves shall be worn by all
ground personnel touching the suspended load.

16.J.11 The weight of an external load shall not exceed the rated
capacity.

16.J.12 Hoist wires or other gear, except for pulling lines or
conductors that are allowed to "pay out” from a container or roll off
a reel, shall not be attached to any fixed ground structure or be
allowed to foul on any fixed structures.

16.J.13 When visibility is reduced by dust or other conditions,
ground personnel shall exercise special caution to keep clear of
main and stabilizing rotors. Precautions shall also be taken to
eliminate reduced visibility.

16.J.14 No unauthorized person shall be allowed to approach

within 50 ft (15.2 m) of the helicopter when the rotor blades are
turning.
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16.J.15 Whenever approaching or leaving a helicopter with blades
rotating, all employees shall remain in full view of the pilot and keep
in a crouched position. Employees shall avoid the area from the
cockpit or cabin rearward unless authorized by the helicopter pilot
to work there.

16.J.16 There shall be constant reliable communication between
the pilot and a designated employee of the ground crew who acts
as a signal person during loading and unloading. This signal person
shall be distinctly recognizable from other round personnel. > See
Figure 8-11.

16.J.17 Good housekeeping shall be maintained in all helicopter
loading and unloading areas.

16.K MATERIAL HOISTS

16.K.01 Material hoists shall be designed and constructed or
installed in accordance with the requirements of ANSI A10.5.

16.K.02 Material hoist towers, masts, guys or braces,
counterweights, drive machinery supports, sheave supports,
platforms, supporting structures, and accessories shall be designed
by a licensed engineer.

16.K.03 Hoist towers shall be erected and dismantled only under
the direct supervision of a qualified individual.

16.K.04 A copy of the hoist operating manual shall be available at
all times it is operated.

16.K.05 Material hoists and hoist tower systems shall be inspected
in accordance with the manufacturer's recommendations.

a. Prior to initial use and each time after the tower is extended,
all parts of the tower or mast, cage, bucket, boom, platform,
hoisting machine, guys, and other equipment shall be inspected
by a qualified person to ensure compliance with the
manufacturer's inspection guidelines and ANSI A10.5.
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b. Prior to initial use on a USACE project, and monthly
thereatfter, a periodic inspection shall be conducted by a
gualified person. Periodic inspections shall cover those items
specified by the manufacturer. At the minimum, periodic
inspections shall cover all sheaves, racks and pinions, guy ties,
bolt connections, miscellaneous clamps, braces, and similar
parts.

c. A GDA shall be notified at least 24 hours prior to any of the
above inspections and may wish to accompany the contractor's
inspector.

d. Pre-operational inspections (start-up procedures) shall be
conducted by the operator prior to every operation (shift) of the
hoist.

16.K.06 Before a hoist is placed in service and every 4 months
thereafter, a car-arresting-device test shall be performed.

a. For rope-supported cars, the test shall be conducted in the
following manner:

(1) Pull aloop in the lifting rope and attach the test rope to
each side of the loop above the bucket or platform,

(2) Raise the platform or bucket to allow the load to be
supported by the test rope, and

(3) Cut the test rope to allow the load to fall and activate the
car-arresting device.

b. For car suspension other thanrope supported, the test shall
be conducted by creating an over speed condition of the car.

c. Structural components shall be inspected for damage after
the test and before the hoist is placed in operation again.

16.K.07 Maintenance and repairs.
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a. Replacement parts for load bearing or critical components
shall be either obtained from or certified by the equipment
manufacturer.

b. Maintenance and repairs shall be conducted in accordance
with the manufacturer's precautions and procedures.

16.K.08 Landings and runways.

a. Landing platforms and runways that connect the hoist way or
tower to a structure shall be designed and constructed to
sustain the maximum intended load without failure.

b. Floors or platforms that may become slippery shall have slip-
resistant surfaces.

c. When workers may be exposed to falling objects, overhead
protection, composed of 2-in (5-cm) planking or the equivalent,
shall be provided.

d. A barricade shall be provided at the open ends of each
landing. The barricade shall extend a minimum distance of 6 ft
(1.8 m) laterally along the outer edge of the landing from each
side of the hoist way, shall extend from the floor a distance of at
least 3 ft (0.9 m), and shall be of #19 US gauge wire or the
equivalent, with openings not e xceeding 0.5 in (1.2 cm).

e. All hoist way entrances shall be protected by substantial
gates or bars that shall guard the full width of the landing
entrance. Gates shall be not less than 66 in (167.6 cm) in
height, with a maximum under clearance of 2 in (5 cm), and
shall be located not more than 4 in (10.1 cm) from the hoist way
line. Gates of grille, lattice, or other open work shall have
openings of not more than 2 in (5 cm).

f. Material shall not be stored on landing platforms or runways.
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16.K.09 Whenever a slack line condition occurs, the proper seating
of the rope in the sheaves and on the drum shall be checked prior
to further operations.

16.K.10 Hoisting ropes shall be installed in accordance with the
equipment manufacturer's recommendations.

a. There shall be at least three full wraps of cable on the drums
of hoisting equipment at all times.

b. The drum end of the rope shall be anchored to the drum by
an arrangement specified by the crane or rope manufacturer.

16.K.11 Riding on material hoists or other hoisting equipment not
meant for personnel handling is prohibited.

16.K.12 While hoisting equipment is in operation, the operator shall
not perform any other work and shall not leave his/her position at
the controls until the load has been safely landed or returned to
ground level.

16.K.13 Not more than one cage or bucket shall be operated at the
same time by any one hoisting machine or operator.

16.K.14 Operating rules shall be established and posted at the
operator's station of the hoist. Such rules shall include signal
system and allowable line speed for various loads. Rules and

notices shall be posted on the car frame or crosshead in a
conspicuous location, including the statement "NO RIDERS
ALLOWED."

16.K.15 Air-powered hoists shall be connected to an air supply of
sufficient capacity and pressure to safely operate the hoist.
Pneumatic hoses shall be secured by some positive means to
prevent accidental disconnection.
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16.L PILE DRIVERS

16.L.01 Guys, outriggers, thrust outs, counter-balances, or rail
clamps shall be provided to maintain stability of pile-driver rigs.

16.L.02 Pile-driver leads.

a. Swinging (hanging) leads.

b.

(1) Swinging (hanging) leads shall have fixed ladders.

(2) Employees shall be prohibited from remaining on leads
or ladders while pile is being driven.

Fixed leads.

(1) Fixed pile-driver leads shall be provided with decked
landings having guard rails, intermediate rails, and toe
boards. Fixed ladders or stairs shall be provided for access
to landings and head blocks.

(2) Fixed leads shall be provided with rings or attachment
points so that workers exposed to falls of 6 ft (1.8 m) or
greater may attach their safety belt lanyard to the leads.

c. Landings or leads shall not be used for storage of any kind.

d.

Pile-driver leads shall have stop blocks to prevent the

hammer from being raised against the head block.

e. A blocking device, capable of supporting the weight of the
hammer, shall be provided for placement in the leads under the
hammer at all times while employees are working under the
hammer.

f. Leads shall be free of projections or snags to minimize line
damage and personnel safety hazards.
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16.L.03 Dogs, on pile-driver hoist drums, that automatically
disengage when the load is relieved or the drum is rotated shall be
prohibited.

16.L.04 Guards shall be provided across the top of the head block
to prevent cable from jumping out of the sheaves.

16.L.05 All hose connections to pile-driver hammers, pile ejectors,
or jet pipes shall be securely attached with an adequate length of at
least 1/4-in (0.6-cm) alloy steel chain, having 3,250 |b (1,500 kg)
working load limit, or equal strength cable, to prevent whipping if
the joint is broken.

16.L.06 Steam-line controls shall consist of two shutoff valves, one
of which shall be a quick-acting lever type within easy reach of the
hammer operator.

16.L.07 Floating pile drivers.

a. The width of hulls of floating pile drivers shall not be less
than 45% of the height of the lead above the water.

b. The operating deck of floating pile drivers shall be so
guarded as to prevent piles that are being hoisted into driving
position from swinging in over the deck.

16.L.08 Hoisting and moving pile.

a. All employees shall be kept clear when piling is being hoisted
into the leads.

b. Hoisting of steel piling shall be done by use of a closed
shackle or other positive attachment that will prevent accidental
disengagement.

c. Taglines shall be used for controlling unguided piles and free
hanging (flying) hammers.
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d. Hammers shall be lowered to the bottom of the leads while
the pile driver is being moved.

16.L.09 When driving jacked piles, all access pits shall be provided
with ladders and bulk headed curbs to prevent material from falling
into the pit.

16.L.10 When it is necessary to cut off the tops of driven piles, pile -
driving operations shall be suspended except where the cutting
operations are located at least twice the length of the longest pile
from the driver.

16.L.11 Pile extraction.

a. If piling cannot be pulled without exceeding the load rating of
equipment, a pile extractor shall be used.

b. When pulling piling, cranes shall be equipped with LID
devices and the booms shall not be raised more than 60° above
the horizontal. (This requirement does not apply to vbrating -
type pulling devices.)

c. Piling shall not be pulled by tipping the crane, releasing the
load brake momentarily, and catching the load before the crane
has settled.

16.M DRILLING EQUIPMENT

16.M.01 Applicability. The requirements of this Section (16.M) are
applicable to rock, soil, and concrete drilling operations.

16.M.02 Dirilling equipment shall be operated, inspected, and
maintained as specified in the manufacturer's operating manual.
A copy of the manual will be available at the job site.

16.M.03 Prior to bringing earth drilling equipment on the job site, a
survey shall be conducted to identify overhead electrical hazards
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and potential ground hazards, such as contact with unexploded
ordnance, hazardous agents in the soil, or underground utilities.

a. The location of any overhead or ground hazards shall be
identified on a site layout plan.

b. The findings of this survey and the controls for all potential
hazards shall become a part of the AHA.

16.M.04 The AHA for an earth drilling activity will not be accepted
unless:

a. It contains a copy of the MSDS for the drilling fluids, if
required;

b. It meets the requirements of 01.A.13; and
c. Itindicates that the site layout plan specified in 16.M.03 will
become a part of the analysis, and will be covered at the
preparatory inspection (pre-activity safety briefing), when the
plan has been completed.

16.M.05 Training.

a. All members of drilling crews shall be trained in:

(1) The operation, inspection, and maintenance of the
equipment;

(2) The safety features and procedures to be used during
operation, inspection, and maintenance of the equipment;
and

(3) Overhead electrical line and underground hazards.

b. This training will be based on the equipment operating
manual and the AHA.
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16.M.06 Dirilling equipment shall be equipped with two easily
accessible emergency shutdown devices, one for the operator and
one for the helper.

16.M.07 Clearance from electrical sources shall be as specified in
11.E.05.

a. Drilling equipment shall be posted with signs warning the
operator of electrical hazards.

b. The equipment operator shall ascertain proper clearance
before moving equipment. Clearance shall be monitored by a
spotter or by an electrical proximity warning device.
16.M.08 Moving equipment.
a. Before drilling equipment is moved, the travel route shall be
surveyed for overhead and terrain hazards, particularly
overhead electrical hazards.
b. Earth drilling equipment shall not be transported with the
mast up. The exception is movement of the equipment required
in drilling a series of holes, such as in blasting, if the following
conditions are satisfied:
(1) Movement is over level, smooth terrain;
(2) The path of travel has been inspected for stability and
the absence of holes, other ground ha zards, and electrical
hazards; and
(3) The travel distance is limited to short, safe distances.

16.M.09 Equipment set-up.

a. Equipment shall be set-up on stable ground and maintained
level. Cribbing shall be used when necessary.
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b. Outriggers shall be extended per the manufacturer's
specifications.

c. When drilling equipment is operated in areas with the
potential for classification as a confined space, the requirements
of 6.1 shall be followed.

16.M.10 Equipment operation.

a. Weather conditions shall be monitored. Operations shall

cease during electrical storms or when electrical storms are
imminent. >See 06.J.01.

b. Drill crewmembers shall not wear loose clothing, jewelry, or
equipment that might become caught in moving machinery.

c. Auger guides shall be used on hard surfaces.

d. The operator shall verbally alert employees and visually
ensure employees are clear from dangerous parts of equipment
before starting or engaging equipment.

e. The discharge of drilling fluids shall be channeled away from
the work area to prevent the ponding of water.

f. Hoists shall be used only for their designed intent and shall
not be loaded beyond their rated capacity. Steps shall be taken
to prevent two-blocking of hoists.

g. The equipment manufacturer's procedures shall be followed
if rope becomes caught in, or objects get pulled into, a cathead.

h. Drill rods shall neither be ran nor be rotated through rod
slipping devices. No more than 1 ft (0.3 m) of drill rod column
shall be hoisted above the top of the drill mast. Drill rod tool
joints shall not be made up, tightened, or loosened while the rod
column is supported by a rod-slipping device.
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i. Dust shall be controlled. When there is potential for silica
exposure, the requirements contained in Appendix C shall be
implemented.

J. Augers shall be cleaned only when the rotating mechanism is
in neutral and the auger stopped. Long-handled shovels shall
be used to move cutting from the auger.

k. Open boreholes shall be capped and flagged. Open
excavations shall be barricaded.

I. Means (e.g., guard around the auger; barricade around the
perimeter of the auger; electronic brake activated by a
presence-sensing device) shall be provided to guard against
employee contact with the auger.

m. The use of side-feed swivel collars on drill rods are
restricted to those collars that are retained by either a
manufacturer-designed stabilizer or a stabilizer approved by a
professional engineer.
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SECTION 17

CONVEYORS
17.A GENERAL

17.A.01 Conveyor systems shall be constructed and installed in
accordance with the manufacturer's recommendations.

17.A.02 Inspection, maintenance, and repair.

a. Inspection, maintenance, and repairs shall be performed in
accordance with the manufacturer's recommendations by
qualified personnel.

b. No maintenance shall be performed when a conveyor is in
operation except for the following:

(1) If lubrication is to be done while the conveyor is in
motion, lubrication points shall be easily accessible and safe
for lubrication. Only trained personnel who are aware of the
hazards of the conveyor in motion shall be allowed to
lubricate a conveyor that is operating; and

(2) When adjustments or maintenance is required while the
conveyor is in operation, only trained personnel who are
aware of the hazards shall be permitted to make the
adjustment or maintenance.

c. Lockout and tagout procedures shall be used. > See
Section 12.

d. Safe access shall be provided to permit inspection,
lubrication, repair, and maintenance activities.
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17.A.03 Safety devices.

a. On all conveyors where reversing or runaway are potential
hazards or the effects of gravity create a potential for hazardous
uncontrolled lowering, anti-runaway devices, brakes, backstops,
or other safeguards shall be installed to protect persons from
injury and property from damage.

b. Conveyor systems shall be equipped with an audible warning
signal to be sounded immediately before starting of the
conveyor. > On overland conveyors systems, the devices
shall be required only at the transfer, loading, and
discharge points and those points where personnel are
normally stationed.

c. All conveyors shall be equipped with emergency stopping
devices along their full length.

d. Safety devices shall be arranged to operate in such a
manner that if power failure or a failure of the device occurs a
hazardous condition would not result.

17.A.04 All exposed moving machinery parts that present a hazard
shall be mechanically or electrically guarded or guarded by
location.

a. Nip and shear points shall be guarded.

b. Take-up mechanisms may be guarded as an entity by
placing standard railings or fencing, and warning signs, around
the area in lieu of guarding each nip and shear point.

c. In the case of a trolley conveyor when mechanical or
electrical guarding would render the conveyor unusable,
prominent and legible warnings shall be posted in the area or on
the equipment and, where feasible, areas barricaded or lines
marked on the ground to indicate the hazard area.
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d. Guards shall be provided at points where personnel could
contact cables, chains, belts, and runaways of exposed bucket
conveyors.

e. Unless guarded by location, those sections of chain
conveyors that cannot be enclosed without impairing the
function shall be provided with warning signs or personnel
barriers.

f. Trolley conveyors shall be provided with spill guards, pan
guards, or the equivalent if there is a potential for material to fall
off the conveyor and endanger personnel or equipment.

g. Attransfer, loading, and discharge points, unconfined and
uncontrolled free fall of material that may result from flooding,
ricocheting, overloading, trajectory, leakage, or a combination
thereof, shall be prevented if the material would create a hazard
to personnel. > In the absence of a guard specifically
erected to protect personnel, warnings shall be provided to
restrict unauthorized personnel from entering such
hazardous areas.

h. At all points along the conveyor, except at points where
loads are removed from or placed on a conveyor or where a
conveyor discharges to or receives material from another
conveyor, provisions shall be made to eliminate the possibility of
loads or material being dislodged from the conveyor.

17.A.05 Access.

a. Crossovers or underpasses with safeguards shall be
provided for passage over or under all conveyors: crossing over
or under conveyors is prohibited except where safe
passageways are provided.

b. Whenever conveyors pass adjacent to, or over, work areas,

roadways, highways, railroads, or other public passageways,
protective guards shall be installed. The guards shall be
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designed to catch and hold any load or material that may fall off
or become dislodged from the system.

c. Where conveyors are operated in tunnels, pits, and similar
enclosures, ample room shall be provided to allow safe
accessway and operating space for all personnel.

17.A.06 Emergency stop devices.

a. Unless the design, construction, and operation of a conveyor
is clearly non-hazardous to personnel, emergency stop buttons,
pull cords, limit switches, or similar emergency devices shall be
provided at the following locations for remotely or automatically
controlled conveyors or conveyors where operator stations are
not manned or are beyond voice and visual contact from drive
areas:

(1) Loading arms,
(2) Transfer points, and

(3) Other potentially hazardous locations on the conveyor
path not guarded by location or guards.

b. All emergency stop devices shall be easily identifiable and
readily accessible.

c. Emergency stop devices shall act directly on the control of
the conveyor concerned and shall not depend on the stopping of
any other equipment.

d. Emergency stop devices shall be installed so that they
cannot be overridden from other locations.
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17.A.07 Gates and switches.

a. Power-positioned gate and switch sections shall be provided
with devices that will prevent these sections from falling in case
of power failure.

b. Means shall be provided on all gates and switch sections to
prevent conveyed material from discharging into the open area
created by lifting of the gate or switch.

17.A.08 Counterweights.

a. When counterweights are supported by belts, cables, chains,
or similar means, the weights shall be confined in an enclosure
to prevent the presence of personnel beneath the counter-
weight, or the arrangement shall provide a means to restrain the
falling weight in case of failure of the normal counterweight
support.

b. When counterweights are attached to lever arms they shall
be securely fastened.

17.A.09 When two or more conveying systems are interfaced,
special attention shall be given to the interfaced area to ensure the
presence of adequate guarding and safety devices.

17.A.10 Conveyor controls shall be arranged so that in case of an
emergency stop, manual reset or restart is required at the location
where the emergency stop was initiated to resume conveyor
operations.

17.A.11 Control stations shall be arranged and located so that the
operation of the equipment is visible from them.

17.A.12 Controls shall be clearly marked or labeled to indicate the
function controlled.
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17.A.13 Hoppers and chutes.

a. All openings to the hopper and chutes shall be guarded to
prevent persons from accidentally stepping into them. If guards
are not practical, warning signs shall be posted.

b. Dump hoppers having the hopper flush with the floor and
which by their use cannot be guarded shall be equipped with
grating having a maximum opening of 2 in (5 cm) and heavy
enough to withstand any load which may be imposed on it. If
the openings in the grating are larger or if no grating is provided,
temporary railing shall be placed around ground level hoppers
when dumping operation are not in progress. During dumping
operation, warning signs shall be placed in conspicuous
locations warning personnel of an open pit.

17.A.14 Mobile conveyors.

a. Mobile conveyors shall be provided with brakes or other
position locking devices for each degree of motion where
movement would present a hazard.

b. Mobile conveyors shall be designed to be stationary against
runaway and stable against overturning under normal conditions
of operation.

c. When an operator is required on a mobile conveyor, a
platform or cab shall be provided for his/her protection.

17.A.15 Portable conveyors.
a. The raising and lowering mechanism for the boom of a
portable conveyor shall be provided with a safety device that will
hold the boom at any rated angle of inclination.
b. Portable conveyors shall be stable so that the conveyor will

not topple when used with the manufacturer's rating and in a
manner in which it was intended or when being moved.
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17.A.16 Screw Conveyors.

a. Screw conveyors shall not be operated unless the conveyor
housing completely encloses the conve yor moving elements
and power transmission guards are in place, except that if the
conveyor must have an open housing as a condition of use, the
entire conveyor shall then be guarded by railing, fence, or by
location.

b. Feed openings for shovel, front-end loader, or other manual
or mechanical equipment shall be constructed in such a way
that the conveyor screw is covered by grating. If the nature of
the material is such that grating cannot be used, then the
exposed section of the conveyor shall be guarded by a railing
and warning signs shall be posted.

17.B OPERATION

17.B.01 Conveyor equipment shall be used to convey only those
materials for which it was designed and within the rated capacities
and speeds.

17.B.02 Flight and apron conveyors shall be "jogged" or hand run
through at least one complete revolution at installation to check
design clearances prior to running under automatic power.

17.B.03 A conveyor that could cause injury when started shall not
be started until all personnel in the area are alerted by a signal or
by a designated person that the conveyor is about to start.

17.A.04 When a conveyor that could cause injury when started is
automatically controlled or must be controlled from a remote
location, an audible warning device shall be provided. The device
shall be clearly audible at all points along the conveyor where
personnel may be present.

a. The warning device shall be activated by the controller

device that starts the conveyor and shall continue for a period of
time before the conveyor starts. A flashing light or similar visual

353



EM 385-1-1
3 Nov 03

warning shall be used with the audible device when conditions
limit the effectiveness of the audible device.

b. If a conveyor system is not exposed to the public, and if
function of the system would be seriously hindered or adversely
affected by the required time delay or where the intent of the
warning may be misinterpreted, clear, concise, and legible
warning signs shall be provided and indicate that the system
may be started at any time, that danger exists, and that
personnel must keep clear. These warnings signs shall be
provided along the conveyor at areas thatare not guarded or
protected by their location.

17.B.05 Before restarting a conveyor that has been stopped
because of an emergency, an inspection of the conveyor shall be
conducted and the cause of the emergency stop determined.
17.B.06 Only trained personnel shall be permitted to operate a
conveyor. Training shall include instruction in operation under
normal conditions and in emergencies.

17.B.07 The area around loading and unloading points shall be
kept clear of obstructions that could create a hazard.

17.B.08 Riding on conveyors is prohibited.
17.B.09 Personnel working with or near a conveyor shall be:

a. Instructed as to the location and operation of pertinent
stopping devices, and

b. Alerted of the potential hazard of entanglement in conveyors
caused by such items as loose clothing and jewelry and long
hair.

17.B.10 Only trained personnel shall track a conveyor belt that
must be done while the conveyor is operating.
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17.B.11 Applying a belt dressing or other foreign material to a
rotating drive pulley or conveyor belt shall be avoided.

17.B.12 Flight and apron conveyors handling sticky materials that

tend to build up shall be cleaned as often as required for safe
operation.
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SECTION 18

MOTOR VEHICLES AND AIRCRAFT
18.A GENERAL

18.A.01 Every person operating a motor vehicle shall possess, at
all times while operating such vehicle, alicense/permit valid for the
equipment being operated. The operator must present the
license/permit to the GDA upon request. Failure to do so may
result in the immediate shutdown of the vehicle involved and
removal of the operator from the project.

18.A.02 Inspection, tests, maintenance, and repairs.

a. Inspections, tests, maintenance, and repairs shall be
conducted by a qualified person and in accordance with the
manufacturer's recommendations.

b. Before initial use, vehicles not otherwise inspected by State
or local authorities, shall be inspected by a qualified mechanic

and found in safe operating condition. The inspection shall be

documented in writing and available for inspection on the work
site. >This is aone-time inspection.

c. When dump trucks are brought onto a USACE job site, they
shall be inspected and found in compliance with the
requirements of this Section before they are placed in service.
This inspection shall be documented on a checkilist.

d. All vehicles shall be inspected on a scheduled maintenance
program.

e. Prior to each use, but not more often than daily, vehicles
shall be checked by the operator to assure that the following
parts, equipment, and accessories are in safe operating
condition and free of apparent damage that could cause failure
while in use:
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(1) Service brakes, including trailer brake connections;
(2) Parking system (hand brake);

(3) Emergency stopping system (brakes);

(4) Tires;

(5) Horns;

(6) Steering mechanism,;

(7) Coupling devices;

(8) Seat belts;

(9) Operating controls;

(10) Safety devices (e.g., backup alarms and lights, fire
extinguishers, first-aid kits, etc.); and

(11) Accessories including lights, reflectors, windshield
wipers, and defrosters where such equipment is necessary.

f. Inspection, test, repair, and maintenance records shall be
maintained at the site and shall be available on request to the
GDA.

18.A.03 Vehicles not meeting safe operating conditions shall be
immediately removed from service, its use prohibited until unsafe
conditions have been corrected, and re-inspected before being
placed in service again.

18.A.04 All vehicles or combination of vehicles operated between
sunset and sunrise shall have the following lights:

a. Two headlights, one on each side of the front;
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b. Atleast one red taillight and one red or amber stoplight on
each side of the rear;

c. Directional signal lights (both front and back); and

d. Three emergency flares, reflective markers, or equivalent
portable warning device.

18.A.05 Brake systems.

a. All vehicles, except trailers having a gross weight of 5,000 Ib
(2267.9 kg) or less, shall be equipped with service brakes and
manually-operated parking brakes.

b. Service and parking brakes shall be adequate to control the
movement of, to stop, and to hold the vehicle under all
conditions of service.

c. Service brakes on trailers and semi-trailers shall be
controlled from the driver's seat of the prime mover.

d. Braking systems on every combination of vehicles shall be
so designed as to be in approximate synchronization on all
wheels and develop the required braking effort on the rear-most
wheels first. The design shall also provide for application of the
brakes by the driver of the prime mover from the cab.
Exceptions to this are vehicles in tow by an approved tow bar
hitch.

18.A.06 Every motor vehicle shall have:
a. An operable speedometer;

b. An operable fuel gage;

c. An operable audible warning device (horn) in operating
condition;
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d. A windshield equipped with an adequate windshield wiper;
e. An operable defrosting and defogging device;
f. An adequate rear view mirror or mirrors;

g. Cabs, cab shields, and other protection to protect the driver
from the elements and falling or shifting materials;

h. Nonslip surfaces on steps; and
i. A power-operated starting device.

18.A.07 Glass in windshields, windows, and doors shall be safety
glass. Any cracked or broken glass shall be replaced.

18.A.08 Trailers.

a. All towing devices used on any combinations of vehicles
shall be structurally adequate for the weight drawn and shall be
properly mounted.

b. Alocking device or double safety system shall be provided
on every fifth wheel mechanism and tow bar arrangement to
prevent the accidental separation of towed and towing vehicles.

c. Every trailer shall be coupled with safety chains or cables to
the towing vehicle. Such chain or cable shall prevent the
separation of the vehicles in case of tow bar failure.

d. Trailers equipped with power brakes shall be equipped with a
breakaway device that effectively locks-up the brakes in the
event the trailer separates from the towing vehicle.

18.A.09 Industrial and commercial vehicles shall meet the guarding
and safety requirements of 16.B.
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18.A.10 Dump trucks.

a. All dump trucks shall be equipped with a holding device to
prevent accidental lowering of the body while maintenance or
inspection work is being done.

b. All hoist levers shall be secured to prevent accidental starting
or tripping of the mechanism.

c. All off-highway end-dump trucks shall be equipped with a
means (plainly visible from the operator's position while looking
ahead) to determine whether the dump box is lowered.

d. Trip handles for tailgates on all dump trucks shall be
arranged to keep the operator in the clear.

18.A.11 All buses, trucks, and combinations of vehicles with a
carrying capacity of 1.5 tons (1,360.8 kg) or over, when operated
on public highways, shall be equipped with emergency equipment
required by State laws but not less than:

a. One red flag not less than 12 square inches (in) (77.4
square centimeter (cm?)) with standard and three reflective
markers that shall be available for immediate use in case of
emergency stops.

b. Two wheel chocks for each vehicle or each unit of a
combination of vehicles.

c. Atleast one 2A:10B:C fire extinguisher (at least two properly
rated fire extinguishers are required for flammable cargoes).

18.A.12 Vehicle exhaust shall be controlled so that it will not
present a hazard to the operator, attendants, or other personnel.

18.A.13 A safety tire rack, cage, or equivalent protection shall be
provided and used when inflating, mounting, or dismounting tires

361



EM 385-1-1
3 Nov 03

installed on split rims, or rims equipped with locking rings or similar
devices.

18.A.14 All rubber-tired motor vehicles shall be equipped with
fenders, and tires shall not extend beyond fenders. Mud flaps may
be used in lieu of fenders whenever motor vehicle equipment is not
designed for fenders.

18.B OPERATING RULES

18.B.01

a. Operators of USACE motor vehicles/equipment or USACE
employees using their vehicles on official business, either on or
off USACE projects, and operators of Contractor motor
vehicles/equipment being used on USACE projects may only
use cellular telephones with hands-free devices while the
vehicle is in motion. Prior to using a hand-held cellular phone,
drivers shall find a safe place to bring their vehicle to a stop.
This requirement does NOT preclude passenger(s) from using
cellular phones while the vehicle is in motion. The use of
headphones and earphones is prohibited while operating a
motor vehicle/equipment.

b. Operators of USACE motor vehicles shall not eat, drink, or
smoke while the vehicle is in motion. >See AR 385-55.

18.B.02 The principles of defensive driving shall be practiced.
Operators of Army motor vehicles shall receive Defensive Driving
Training every 4 years.

18.B.03 Seat belts shall be installed and worn per 16.B.08. Buses
are exempt from this requirement.

18.B.04 At all times, the operator must have the vehicle under

control and be able to bring it to a complete stop within a safe
stopping distance.
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18.B.05 Vehicles may not be driven at speeds greater than the
posted speed limit, with due regard for weather, traffic,
intersections, width and character of the roadway, type of motor
vehicle, and any other existing condition.

18.B.06 Headlights shall be switched to low beam when
approaching other vehicles.

18.B.07 Headlights shall be lighted from sunset to sunrise, during
fog, smoke, rain, or other unfavorable atmospheric conditions, and
at any other time when there is not sufficient light for the vehicle to
be seen or the operator to see on the highway at a distance of
500 ft (150.4 m).

18.B.08 Vehicles shall not be driven on a downgrade with gears in
neutral or clutch disengaged.

18.B.09 Railroad crossings and drawbridges.

a. Upon approaching a railroad crossing or drawbridge,
vehicles shall be driven at such a speed as to permit stopping
before reaching the nearest track or the edge of the draw and
shall proceed only if the course is clear.

b. Vehicles transporting 15 or more persons, explosives, or
flammable or toxic substances shall stop at railroad crossings
and drawbridges and shall not proceed until the course is clear,
except at a railroad crossing or drawbridge protected by a traffic
officer or a traffic signal giving a positive indication for
approaching vehicles to proceed.

18.B.10 Vehicles shall not be stopped, parked, or left standing on
any road, or adjacent thereto, or in any area in a manner as to
endanger the vehicle, other vehicles, equipment, or personnel
using or passing that road or area.

18.B.11 Vehicles shall not be left unattended until the motor has

been shut off, the key removed (unless local regulations prohibit),
parking brake set, and gear engaged in low, reverse, or park. If
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stopped on a hill or grade, front wheels shall be turned or hooked
into the curb or the wheels securely chocked.

18.B.12 Vehicles carrying loads that project beyond the sides
or rear of the vehicle shall carry a red flag, not less than 144 in’
(900 cm?), at or near the end of the projection. At night or when
atmospheric conditions restrict visibility, a warning light shall be
used in lieu of the red flag. Drivers will assure the load does not
obscure vehicle lights and/or reflectors.

18.B.13 Employees shall not be permitted to get between a towed
and towing vehicle except when hooking or unhooking.

18.B.14 No vehicle or combination of vehicles hauling unusually
heavy loads or equipment shall be moved until the driver has been
provided with the required permits, the correct weights of the
vehicles and load, and a designated route to be followed.

18.B.15 When backing or maneuvering, operators will take the
applicable precautions outlined in 08.B.04. If a signal person or
spotter is not used, operators will walk behind their vehicle to view
the area for possible hazards before backing their vehicle.

18.B.16 When a bus, truck, or truck-trailer combination is disabled
or parked on a highway or the adjacent shoulder, red flags shall be
displayed during the daytime and reflector, flares, or electric lights

shall be displayed at night.

18.B.17 Loading vehicles.

a. Drivers of trucks and similar vehicles shall leave the cab
while the vehicle is being loaded when they are exposed to
danger from suspended loads or overhead loading equipment,
unless the cab is adequately protected.

b. Vehicles shall not be loaded in a manner that obscures the
driver’'s view ahead or to either side or which interferes with the
safe operation of the vehicle.
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c. The load on every vehicle shall be distributed, chocked, tied
down, or secured. Loads shall be covered when there is a
hazard of flying/falling dirt, rock, debris, or material. End gates
shall not be removed without implementing a positive means to
prevent material from falling out of the back of the vehicle and
may be done only with the acceptance of the GDA.

18.C TRANSPORTATION OF PERSONNEL

18.C.01 The number of passengers in passenger-type vehicles
shall not exceed the number that can be seated.

18.C.02 Trucks used to transport personnel shall be equipped with
a securely anchored seating arrangement, a rear end gate, and
guardrail. Steps or ladders, for mounting and dismounting, shall be
provided.

18.C.03 All tools and equipment shall be guarded, stowed, and
secured when transported with personnel.

18.C.04 No person will be permitted to ride with arms or legs
outside of a vehicle body; in a standing position on the body; on
running boards; seated on side fenders, cabs, cab shields, rear of
the truck, or on the load.

18.C.05 All vehicles transporting personnel during cold or
inclement weather shall be enclosed. Passengers shall be
protected from inclement weather elements.

18.C.06 Explosives, flammable materials (excepting normal fuel
supply), or toxic substances may not be transported in vehicles
carrying personnel.

18.C.07 Vehicles transporting personnel shall not be moved until
the driver has ascertained that all persons are seated and the
guardrails and rear end gates are in place or doors closed.
18.C.08 Getting on or off any vehicle while it is in motion is
prohibited.
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18.C.09 All motor vehicles shall be shut down prior to and during
fueling operations. > See 16.A.15.

18.D ALL TERRAIN VEHICLES (ATV)

18.D.01 Every ATV operator shall have completed a nationally-
recognized accredited ATV training course (such as provided by
the Specialty Vehicles Institute of America or in-house resources
that have been certified as trainers by an accredited organization)
prior to operation of the vehicle. The operator must pass an
operating skills test prior to being allowed to operate an ATV. Proof
of completion of this training shall be made available to the GDA
upon request.

18.D.02 The manufacturer's recommended payload shall not be
exceeded at any time.

18.D.03 Gloves and an approved motorcycle helmet with full-face
shield or goggles shall be worn at all times while operating aClass |
ATV.

18.D.04 ATVs shall be used only off-road (no paved road use
unless allowed by the manufacturer).

18.D.05 ATVs shall be driven during daylight hours (unless
properly equipped with lights for night use).

18.D.06 Only ATVs with four or more wheels may be used.

18.D.07 Passengers are prohibited on Class | ATVs.

18.D.08 All ATVs shall be equipped with a warning signal device
(horn), tail lights, and stop lights.

18.D.09 A copy of the operators manual will be kept on the vehicle
and protected from the elements (if practicable).
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18.D.10 Tires shall be inflated to the pressures recommended by
the manufacturer.

18.D.11 ATVs will be equipped with mufflers.

18.D.12 All ATVs shall be equipped with spark arresters.

18.D.13 All Class Il ATVs shall be equipped with ROPS.

18.E AIRCRAFT

18.E.01 All non-military aircraft shall be registered, certified in the
appropriate category, and maintained in accordance with the
airworthiness standards of the FAA. (If used OCONUS, and not
prohibited by other regulation such as ER 95-1-1, registration,
certification, and maintenance in accordance with the standards of
a comparable governing body of foreign or international authority
may be substituted for those of the FAA.)

18.E.02 All contract pilots or pilots of chartered aircraft shall hold at
least a commercial pilot certificate with instrument rating. All pilots
of non-military aircraft shall possess ratings to comply with the FAA
Regulation governing the aircraft and operations involved.

18.E.03 All non-military aircraft shall be equipped with a two-way
radio.

18.E.04 All non-military flight operations shall be in accordance
with the FAA rules governing conduct for the specific operation.
(Examples are 14 CFR 133 (Federal Aviation Regulation 133);
14 CFR 135 (Federal Aviation Reqgulation 135); and 14 CFR 91
(Federal Aviation Regulation 91).

18.E.05 All military flight operations shall be conducted under
appropriate DOT/DOD regulations, such as the AR 95 Series.
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SECTION 19

FLOATING PLANT AND MARINE ACTIVITIES
19.A GENERAL
19.A.01 Floating plant inspection and certification.

a. All floating plant that are regulated by the USCG shall have
current inspections and certificates issued by the USCG before
being placed in service and a copy shall be posted in a public
area on board the vessel. A copy of any USCG Form 835
issued to the vessel in the preceding year shall be available to
the GDA and a copy shall be on board the vessel.

b. All dredges and quarter boats not subject to USCG
inspection and certification or not having a current ABS
classification shall be inspected in the working mode annually
by a marine surveyor accredited by the National Association of
Marine Surveyors (NAMS) or the Society of Accredited Marine
Surveyors (SAMS) and having at least 5 years experience in
commercial marine plant and equipment. All other plant shall be
inspected before it is placed in use and at least annually by a
qualified person. The inspection shall be documented, a copy
of the most recent inspection report shall be posted in a public
area on board the vessel, and a copy shall be furnished to the
GDA upon request. The inspection shall be appropriate for the
intended use of the plant and shall, as a minimum, evaluate
structural condition and compliance with NFPA 302.

c. Periodic inspections and tests shall assure that a safe
operating condition is maintained.

d. Records of inspections shall be maintained at the site and
shall be available to the GDA.
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e. Floating plant found in an unsafe condition shall be taken out
of service and its use prohibited until unsafe conditions have
been corrected.

19.A.02 Personnel qualifications.

a. Officers and crew shall be in possession of a current, valid
USCG license, which shall be posted in a public area on board
the vessel, or correctly endorsed document as required by the
USCG.

b. Government operators shall be licensed or certified in
accordance with the requirements outlined in ER 385-1-91.
Officers and crew of floating plant shall be licensed and/or
documented by the USCG when the plant is subject to one or
more of the following criteria:

(1) The vessel is inspected and certified by USCG in
accordance with EP 1130-2-500, Appendix L,

(2) The vessel is normally engaged in or near a channel or
fairway in operations that restrict or affect navigation of other
vessels and required by law to be equipped with radio-
telephones of the 156-162 band frequency, or

(3) Floating plant is engaged in the transfer of oil or
hazardous material in bulk.

c. A USCG Radar Observers endorsement on licenses is
required for all Operators of Uninspected Towing Vessels,
Masters, and Pilots on radar-equipped vessels 26 ft (7.9 m) or
more in length. Endorsements must be issued from a USCG-
approved training facility.

d. Government operators of floating plant that does not meet
the criteria of 19.A.02b(1), above, shall be licensed and certified
in accordance with the requirements of ER 385-1-91. A
gualified individual designated as the USACE Command’s
marine licensing official will perform licensing and certification.
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e. Individuals shall not be scheduled to work more than 12
hours in any 24-hour period. Work schedules should consider
fatigue factors and optimize continuous periods available for
uninterrupted sleep. The employee is responsible for reporting
to work properly rested and fit for duty.

(1) All personnel shall be scheduled to receive a minimum
of 8 hours rest in any 24-hour period. When quarters are
provided immediately adjacent to or aboard the work site,
these hours of rest may be divided into no more than two
periods, one of which must be at least 6 continuous hours in
length. All cases exclude travel time.

(2) Rest periods may be interrupted in case of emergency,
drill, or other overriding operational necessity.

(3) Due to events listed in paragraph (2), the total minimum
daily 8 hours of rest may be reduced to not less than 6
consecutive hours as long as no reduction extends beyond
2 days and not less than 56 hours of rest are provided in
each 7-day period.

19.A.03 Severe weather precautions.

a. Where floating plant may be endangered by severe weather
(including sudden and locally severe weather, storms, high
winds, hurricanes, and floods) plans shall be made for removing
or securing plant and evacuation of personnel in emergencies.
>(See 06.J.01). This plan shall be part of the AHA and shall
include at least the following:

(1) A description of the types of severe weather hazards the
plant may potentially be exposed to and the steps that will be
taken to guard against the hazards;

(2) The time frame for implementing the plan (using as a

reference the number of hours remaining for the storm to
reach the work site if it continues at the predicted speed and
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direction), including the estimated time to move the plant to
the safe harbor after movement is started;

(3) The name and location of the safe location(s).
(4) The name of the vessel(s) that will be used to move any
non-self-propelled plant, and their type, capacity, speed, and

availability;

(5) River/tide gage readings at which floating plant must be
moved away from dams, river structures, etc., to safe areas;

(6) Method for securing equipment if not moved.

b. Extended movement of floating plant and tow shall be
preceded by an evaluation of weather reports and conditions by
a responsible person to ascertain that safe movement of the
plant and tow can be accomplished.

c. Work or task 